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Il. INTESTINAL DISEASES 


The intestinal diseases which are partic- 
ularly important in our present discussion 
are the typhoid and the paratyphoid fevers, 
the milder types of dysentery, and diar- 
rheas of uncertain etiology which not in- 
frequently occur during the hot months 
and may often assume an epidemic form. 
Cholera is too rare in this country to be 
taken into consideration in an article on 
American industrial conditions, and in 
considering the diseases mentioned we can 
illustrate all of the important. principles 
which are involved in sanitary measures 
lor the prevention of intestinal diseases in 
general, 

These diseases are all acquired by inges- 
tion of the infectious agents and are, there- 
lore, conveyed either with contaminated 
lood or by direct or indirect contact with the 
excreta of a preceding case or carrier. Water 
and milk, which are responsible for from 10 
per cent. to 30 per cent. of all cases of ty- 
phoid and paratyphoid fever, are being 
subjected to such careful municipal and 
state scrutiny that we need spend very 
little time discussing them in connection 
with factory hygiene. The installation of 
filtration and chlorination plants promises 
to do away almost entirely with water- 
borne typhoid and paratyphoid fever 
epidemics, and a similar control of milk 
production will probably reduce the inci- 
dence from this source to a relatively negli- 
vible quantity before many years have 
passed. Both of these means of convey- 
ance are apt to give rise to local epidemics, 
the epidemiology of the outbreaks giving 


very definite clues to origin in water and 
milk. 

Recent studies are tending to show more 
and more definitely the progressively in- 
creasing importance of direct and indirect 
contact with cases or carriers in the causa- 
tion of the sporadic cases which occur 
endemically in all crowded communities. 
The increasing importance of this method 
of conveyance, in contradistinction — to 
transmission by water and milk, is shown 
in such figures as those cited by Schule 
(46) from the report of the German labora- 
tory at Tréves for 1918 in which the prob- 
able origin of typhoid cases is given as 
follows: Sixty per cent. were due to contact 
with typhoid cases; 5 per cent. were due to 
contact with carriers; 1 per cent. was due 
to water and milk, each. A similar analysis 
of 5.889 cases taken from the same source 
attributes 71 per cent. of all cases to con- 
tacts. Such = statistical material is nol 
absolutely reliable because in many cases 
the course of infection must necessarily be a 
matter of conjecture. However, it is un- 
questionable that contact with cases and 
especially with carriers is growing more and 
more important. Such contact may be a 
direct or an indirect one. Gay (47)sum 
marized the methods with which 1 
place by defining five routes along which 
infectious excretions (chiefly feces) may be 
conveyed from one person to another: 


takes 


|. Fingers or utensils mouth. 

2. Fingers food mouth. 

3. Fomites fingers food mouth. 
t. Khes food mouth. 

5. Fingers flies food mouth. 
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The first route is the direct one which is 
of relatively little importance in industrial 
communities, since it implies direct care of 
the sick or intimate personal contact with 
a carrier, such as that to which a nurse, a 
physician or the mother of a family would 
he subjected. The prevention of typhoid 
fever in industrial communities, therefore, 
will have to do chiefly with the indirect 
modes of contact, and these, as tabulated, 
are readily approachable by a definite 
sanitary routine. 

The second route, fingers to food to 
mouth, can be protected against by sys- 
tematic cleansing of the hands. Where 
men bring their own lunches to the factory 
or counting house there should be ample 
provision of washing facilities conveniently 
located in regard to toilets and lavatories in 
order that it may be easy to inculcate regu- 
lar habits of hand-washing. The practice 
of washing the hands before meals should 
be taught and encouraged, and in time of 
emergency, supervised. [If kitehen and 
restaurant facilities are provided for the 
emplovees, an arrangement should be made 
for the thorough supervision and examina- 
lion of the kitchen personnel, and the 
cleanliness of hands, especially after use of 
lavatories, should be enforced on penalty of 
dismissal from the kitehen. Carrier ex- 
aminations should be made on the workers 
im such kitchens at the time of employment, 
since the disease has often been widely 
spread in this way. One need only follow 
the well-known career of  “Pyphoid Mary.” 
Which has been recently made the subject 
of a special publication by Soper (48), to be 
convinced of the havoe that may be plaved 
by a typhoid carrier emploved as a cook. 
This woman is known to have worked for 
eight famihes in the course of ten vears, 
during which occurred seven outbreaks of 
tvphoid, directly traceable to her. 
that time this unfortunate woman's move- 
ments from place to place have always been 
One 
of the episodes in her career, which occurred 
ina hospital with which we were associated 
al the time, might have been prevented had 
we made the examination of kitchen per- 
sonnel a routine measure before employ- 
ment, 

The third route, fomites, fingers, food to 
mouth, is of less importance, since infec- 
tion by towels, handkerchiefs,  under- 
clothing, ete... is not a very likely mode of 
infection in factories or shops. The general 


Since 


followed hy circumscribed epidemics. 


use of paper towels and education in regard 
to these matters should take care of this. 

The fourth and fifth routes both have to 
do with flies. This is a subject which is of 
great importance and which has not been 
sufficiently considered in civilian sanitation. 
In armies, attention to fly-breeding and the 
prevention of access by flies to latrines and 
to food is one of the first principles of dis- 
ease prevention, and in such diseases as 
epidemic dysentery and diarrhea, as well 
as in the typhoid and paratyphoid fevers, 
is perhaps one of the most important fac- 
tors of spread. It is not, of course, possible 
to give statisties of this which could be re- 
garded as scientifically accurate, but our 
observations upon the enormous numbers 
of intestinal infections which occurred in 
the Allied Armies at the time of the second 
battle of Chateau Thierry convinced us 
that the overwhelming majority of these 
cases followed the route of flies food 
fingers — mouth. In bacillarv dysentery 
we think that perhaps this route is. the 
most important of all by which the disease 
Is conveyed. 

The principles of prevention are easily 
stated. In most business organizations 
there is little or no refuse in which flies can 
breed, but in factories or other plants where 
waste accumulates whieh can lead to fly- 
breeding, arrangements must be made for 
prompt refuse disposal or treatment. This 
inplies not only supervision of the factory 
grounds themselves, but stimulation of 
supervision of the neighborhood of the 
factory by the municipal authorities, since 
refuse in backyards adjacent to the plant 
can do quite as much harm in this ‘respect 
as refuse in the plant itself. Access of flies 
to latrines is quite thoroughly prevented 
by proper plumbing, but routine inspection 
of all plumbing arrangements should be 
made to enforce the undelayed repair ol 
leakages and the maintenance of cleanti- 
The commitment of nuisances in or 
near the plant must be prevented, and 
kitchens and dining rooms, if conducted by 
the factory, must be screened against flies 
and kept fly-free. 

We may summarize in saving that care 
of the water and milk, hand-washing. 
especially in relation to use of toilets and 
the taking of food, hygienic control ol 
kitchen personnel, attention to towels, 
handkerchiefs and cleanliness of clothing. 
together with common sense in the super- 
vision of fly-breeding and the access of flies 


Hess. 

















ZINSSER — CONTROL OF INFECTIOUS DISEASES 527 
to latrines and kitchens should reduce rheas from which they have been isolated, 


intestinal diseases of every variety to a 
minimum. 


SIMPLE DIARRHEA 


The simple diarrheas occupy a position 
among the intestinal diseases somewhat 
analogous to that occupied by the common 
cold among respiratory diseases. Here, as 
in naso-pharyngeal catarrhs, it is likely 
that a large variety of causative factors can 
vive rise to conditions which are clinically 
uniform except as to fluctuations in sever- 
itv, owing to similarity of localization and 
of pathological processes. In both condi- 
tions, although the maladies are in them- 
mild, their frequency and_ their 
tendency to predispose to more serious 
conditions render them important factors 
of economic disability. 

The diarrheas which result from organic 
diseases of the heart, kidnevs and stomach, 
and those incident to metabolic diseases or 
errors in diet are not. of importance in 
connection with our present discussion, 
since they represent problems of individual 
medical practice and do not affect the com- 
munity as a whole. Diarrhea is a sanitary 
problem only when it attacks a consider- 
able number of people at the same time, 


se] Ves 


and is, therefore, clearly due to a common 
Callse, 

Occurring in this epidemic form, diar- 
rhea may be due either to the ingestion of 
speciiiG. pathogenic micro-organisms with 
ihe food, to toxie substances produced in 
the food by bacterial action before inges- 
lion, or again to the ingestion of enormous 
numbers of ordinarily non-pathogenic or- 
vaunisms, which, their) very 
lumbers, set up abnormal putrefactive or 
lermentative of the 
ontents. 


because ol 


processes intestinal 

Many organisms have been regarded as 
cHlologically connected with simple diar- 
eas only because they have been found in 
preponderance in the dejecta of persons 
uffering from this condition. Such are the 
acilus proteus vulgaris, streptococe: and 
taphvlocoeci, the colon bacilli themselves. 
he enterococeus (a capsulated streptococ- 
is deseribed by Besson and Thiercelin). 
he bacillus well as 
irge numbers of other bacteria, many of 
hich have practically no pathogenic 
enificance under ordinary circumstances. 
| IS quite likely that many of these bac- 
‘ra may actually have caused the diar- 


lactis a@rogenes, as 





for it seems probable that almost any 
micro-organisms which can produce unusual 
food cleavages in the intestine may thereby 
indirectly give rise to irritation of the 
mucous membrane. It is not likely, how- 
ever, that any of these can be regarded as 
specifically a causative agent in intestinal 
disease in the sense in which this concep- 
tion applies to the typhoid and dysentery 
groups. 

Much attention also has been given to 
various anaérobic organisms in this con- 
nection, more especially to those of the 
bacillus aérogenes capsulatus type. This 
bacillus, also spoken of as bacillus per- 
fringens and the bacillus of Welch, was 
first associated with diarrhea in children 
by Klein (49). Much has been written on 
the subject since Klein’s results were first 
published,* but doubt still exists concern- 
ing the direct etiological importance of the 


organisms. Simonds (50), who las. re- 
cently made a. thorough and extensive 


study of the problem, confirms the fact 
that this bacillus is a normal inhabitant of 
the intestines of adults. In the presence of 
an excess of carbohydrates in the intestinal 
contents, conditions lav be brought aboul 
in the lower ileum which are conducive lo 
the growth of the bacillus Welcehu. The 
absence of lactic acid producing bacteria 
renders this condition still more favorable. 
Rapid increase of the organisms and the 
production of butvrie acid with consequent 
diarrhea follows. It is not likely, there 
fore, that epidemic diarrheas will often be 
due to these bacilli. 

The importance of the ingestion of mas 
sive numbers of foreign organisms of dif 
ferent) varieties is) emphasized by the 


studies on the simple diarrheas of children 


carried out in the New York Department 
of Health under the direction of Park and 
Holt | Then 
that disease incidence and death rate were 
always high when the milk was heavily 
contaminated. When raw milk contaming 
from one million bacteria per cubie centi- 
meter upward was fed, increase of diar- 
rheal diseases resulted, even when the milk 
had heated feeding. ‘This 
incidentally showed that the toxie products 
formed in the food before ingestion par- 


observations showed 


heen before 


ora complete discussion of intestinal bacteria i thas 
also Herter's book, The 
Infections of the Digqestire Tract, ' 
1907, p. 40 
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ticipated definitely in the production of 
diarrhea. Park’s conclusions may best be 
given in his own words: 

“The number of bacteria which may accumulate 
before milk becomes noticeably harmful to the av- 
erage Infant, in summer, differs with the nature of 
the bacteria present, and age of the milk, and the 
temperature at which tt has been kept. When the 
milk is taken raw, the fewer the bacteria present the 
better are the results. Of the usual varieties, over 
one million bacteria per cubic centimeter are cer- 
tainly deleterious to the average infant. However, 
many Infants take such milk without apparently 
harmful results. Heat of 145°R. for thirty minutes, 
or of 170° BF. for a shorter period, not only destroys 
most of the bacteria present, but, apparently, some 
of their poisonous products. No harm from the bac- 
teria previously existing in recently heated milk was 
noticed im these observations unless they had 
amounted to many millions, but in such numbers 
thes were decidedly deleterious.” 


And again: 


* No special varieties of bacteria were found in 
unheated milk which seemed to have any special 
importance in relation to the suimmer diarrheas of 
Children. A) few cases of acute indigestion were 
secon Immediately following the use of Pasteurized 
milk more than thirty-six hours old. Samples of 
such milk were found to contain more than 100,000,- 
OOO bacterta per cubic centimeter, mostly spore- 
hearing varieties. The deleterious effects, though 
striking, were neither serious nor lasting.” 


Intestinal irritations, therefore, result- 
ing in diarrhea may be brought about by 
a large number of different bacteria when- 
ever these bacteria are suitable in kind and 
sufhcient in number to bring about mas- 
sive abnormal fermentative and putre- 
lactive changes in the food, either before 
Ingestion or after gaining entrance to the 
bowel. Such conditions when they occur 
in epidenue form can usually be traced to 
food that has been unsuitably preserved, 
or handled in a grossly uncleanly manner. 

In true dysentery epidemics, such as 
those that occurred in the armies during 
the war, the clinically characteristic cases 
have always been in the minority, and 
there regularly co-existed large numbers of 
mild intestinal disturbances in which noth- 
Ing more was noticeable than a transient 
diarrhea and a little temperature. It is, of 
COLPSC, lnpossible losav that all these were 
true dysentery. It is even quite likely that 
the same defects of sanitary conditions 
which brought about the dysentery cases 
mav have at the same time caused the 
milder infections. For sanitary purposes 


it is best to attempt diagnosis of the epi- 
demic as a whole by isolating the more 
severe cases and carefully studying their 
stools, urines and bloods. If in these more 
severe cases true dysentery bacilli can be 
recovered, it is best to regard the entire 
epidemic as one of dysentery and act ac- 
cordingly. A considerable number of 
clinically mild epidemics have been shown 
to be caused by bacilli of the para-dysen- 
tery groups, 1. e., the Flexner-Manilla 
tvpe, the Park-Mt. Desert type, and the 
Hiss-Russell Y bacillus. We = ourselves 
have isolated this last organism from the 
stools of children, members of a group 
suffering from diarrhea which was not much 
more severe than an ordinary intestinal 
upset, and this epidemic could be traced to 
milk (52). 

It must always be borne in mind that 
whenever one is dealing with a group of 
vaccinated individuals true infections with 
tvphoid and paratyphoid organisms may 
be so modified by the previous vaccination 
that they may simulate simple protracted 
catarrh. Ina paratyphoid * A” epidemic 
which we had occasion to study some vears 
ago among troops just returned from the 
Mexican border, we saw a large number of 
true paratyphoid “A” cases in which the 
organisms could be recovered from the 
stools — cases which presented no symp- 
toms further than slight rises of tempera- 
ture and mild diarrhea. 

Whenever, therefore, an epidemic. of 
simple diarrhea cannot be easily and 
definitely traced to a dietetic cause, the 
severer Cases should be selected for inten- 
sive observation, and careful bacteriological 
studies of feces, urine, and blood made. 
There is perhaps no problem of sanitation 
in which it is more important to exercise 
care in precautions and diagnosis than that 
which is involved in the management of an 
epidemic of simple diarrhea. 


NMIecat PoIsOoNING 


The term “ meat poisoning » Is some 
what misleading owing to the fact that in 
fections included under this name may b¢ 
transmitted with foods other than meat 
The contamination of other foods, how 
ever, is relatively infrequent, the grea’ 
majority of such cases actually originatin: 
In meat. 

There are two distinct varieties of mea 
poisoning. One of these is caused by 
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specific infection of the meat with aérobic 
bacilli belonging to the paratyphoid “* B” 
vroup; the other, known as * botulismus,”’ 
is caused by an anaérobic Gram-positive 
bacillus which will be described below. 
The earliest knowledge of bacterial 
meat poisoning dates back to 1888, when 
Giirtner (53) studied an outbreak of gastro- 
intestinal disease in fifty-seven persons 
who had eaten meat of a cow killed after 
veterinary condemnation. One of these 
patients died, and from the spleen Giirt- 
ner cultivated a Gram-negative organism 
which differed from the typhoid bacillus by 
fermenting dextrose with gas. The same 
organism was obtained from the suspected 
meat. His discovery was soon confirmed 
by numerous investigators, and subsequent 
studies have shown that the occurrence of 
this type of infection is by no means in- 
frequent. Uhlenhuth and Hiibener in the 
Kolle and Wassermann Handbuch (Second 
Edition, page 1039 et seq.) have tabulated 


a series of thirty-two outbreaks of meat: 


infections in which bacilli of the Giirtner 
tvpe were isolated. The most common 
sources of infection were beef, veal, and 
pork. Mutton and horse meat have oc- 
casionally given rise to the condition but 
relatively rarely. The disease is, of course, 
much more frequent than would be indi- 
cated by the tabulations of Uhlenhuth and 
Hiibener since their report is limited to 
continental European outbreaks in which 
bacteriological proof has been brought. 
The majority of outbreaks of this kind 
would naturally escape the careful obser- 
vation given to these selected epidemics. 

The bacteria which these infee- 
lions belong to the so-called paratyphoid 
~B™ group which is composed of many 
ivpes differentiable only by agglutination 
ind other methods. ‘Typical of the group 
ire the Giirtner bacillus mentioned above, 
he bacillus Moorseele of Van Ermengem 
0+), and similar organisms isolated from 
Closely related to them are the true 
paratyphoid * B ” bacillus, the hog-cholera 
bacillus, the bacillus Typhi Murium, the 
bacillus Psittacosis which disease 
mong birds, and the organism of Danysz 
99) Which is particularly pathogenic for 
odents, and with which partially suecess- 
il attempts have been made to exter- 
uinate rats and mice. 

It is as vet questionable whether the 
rganisms of this class found commonly in 
ie intestinal tracts of domestic animals 


Cause 


ti) ot. 


CaUSeS 


can In every case cause disease in human 
beings, and this point can be settled def- 
initely only when distinct epidemiological 
data point to the origin of the infection in a 
particular animal. . It is relatively easy to 
differentiate paratyphoid *“* A” from the 
organisms Classified under group “* B,” but 
within this latter group accurate differen- 
tiation offers difficulties which up to the 
present time have not vet been fully over- 
come. All of these organisms are alike in 
morphology and show practically the same 
fermentation, while differing from each 
other in agglutination and other serum 
reactions. ‘These serum reactions, how- 
ever, Indicate that the members of the 
group are all very closely related to each 
other. 

The exact manner in which the infec- 
tious agent gains access to the meat is 
doubtful. Probably the bacilli pass out of 
the intestinal canal through the portal cir- 
culation just before or soon after death. In 
so many of the reported epidemics the meat 
was derived from animals killed because of 
veterinary condemnation, that it 
likely that there may have been a general 
infection before the animal was killed. 

The types of disease which occur may 


SCCTILS 


take several forms. In some cases there 1s 
a clinical picture resembling moderately 
severe typhoid fever. In most cases of 


tvpical meat poisoning, however, gastro- 
intestinal symptoms occur within twenty- 
four to forty-eight hours after ingestion. 
Nausea, vomiting, abdominal pains, and 
severe diarrhea appear, accompanied by 
great weakness, headache, vertigo, and 
often pains in the extremities. The entire 
clinical picture points to disease. of the 
gastro-intestinal tract, and when the cases 


“are studied in relation to their recent his- 


tories, it will be found that a number of 
them have eaten of the same meat within 
the week preceding the onset of the attack. 
The diagnosis can be made with certainty 
only by isolation of the organism from the 
stools or urines of the patients or from the 
remains of the Occasionally the 
bacilli have been found in the vomitus and 
in blood culture. Widal reactions are less 
helpful since they do not usually develop 
during the early acute stages when it Is 
important to make a diagnosis. 

Whenever an outbreak of acute gastro- 
intestinal disease with sudden onset, tem- 
perature, vomiting, and diarrhea occurs in 
a group of people, this disease should be 


meat. 
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suspected and careful inquiry made into the 
individual histories of the patients. If a 
recent common meal is discovered, an at- 
tempt should be made to obtain some of 
the meat and other food taken during this 
meal, and a bacteriological study of this 
should be made. At the same time the 
Various examinations in- 
dicated above should be carried out on the 
patients. An epidemiological survey should 
always be made in order to trace the origin 


bacteriological 


of the disease to a Common meal. a res- 
laurant or a mess, tf possible. 


BoOTULISMUS 


True botulismus is a very much more 
serious disease than the preceding. It has 
been recognized as a clinical entity since 
the carly part of the nineteenth century, 
and numerous outbreaks have de- 
seribed since then. Mayer (56) published 
areportin L913 which states that S00 cases 
have occurred in Murope since TSS6, 200 of 
which have been fatal. 


heen 


A recent complete 
study of the disease is that made by Ernest 
(. Dickson (57), published in 1918. We 
refer the reader to this monograph for a 
more detained account of the condition. 
The disease may be conveved by various 
kinds of meat, but especially by sausages 
ania hy canned meat. forms of food which 
offer ideal conditions for the development 
Meat in general, 
rise lo the disease, and 
found 
Dickson mentions an out- 
break which occurred in Darmstadt in 1904 
in Which home-canned were 
the source of infection. Another occurred 
in Ontario, California, in 1907, in which the 
Wils lo pork and beans. 
Canned pears gave rise to another outbreak 
and Dickson's own studies were based on a 


ol anatrobie bacteria. 
however, mav give 
foods have heen 


even vegetable 


responsible. 


white beans 


disease traced 


series of twelve cases occurring at Stanford 
University in L9T4. in which home-canned 
beans were the source of infection. 

The organism which causes botulismus 
was first described by Van Ermengem in 
I894. Tt is a Gram-positive anatrobic 
bacillus, a spore former, which produces a 
powerlul toxin during its growth in the 
food. ‘This toxin is produced outside the 
hody of the vietim and is ingested, pre- 
formed, with the food. In his studies of the 
Califormia outbreaks, Dickson — isolated 
three strains of bacillus botulinus, the first 


of which was obtained from the gizzards of 


chickens fed on the suspected beans. An- 
other he isolated directly from a can of 
string beans. His studies are especially 
valuable in that they point to the dangers 
which may attend the home canning of 
vegetables. This procedure is usually car- 
red out without proper precautions by 
people ignorant of the dangers, and when- 
ever diseases of the characteristics — of 
botulismus occur in a Community, Inves- 
tigation should not be restricted to the 
meat foods, but canned materials of all 
kinds should be included in the survey. 

The disease itself is so characteristic 
that little difficulty should be experienced 
In recognizing it when it occurs In groups. 
The onset is usually prompt, occurring 
within twenty-four hours after the inges- 
tion of the infected food. Not infrequently 
there may be a delay of two or three days. 
The earliest symptoms are usually weak 
ness and fatigue, with headache and ver- 
ligo. Acute gastro-intestinal symptoms 
may be entirely lacking. Constipation ts 
the rule. Early in the disease disturbances 
of vision may occur, which result) from 
Impairment of the muscles of the eveball. 
The third cranial nerve is usually involved, 
with consequent blepharoptosis, mydriasis, 
impaired light reflex and diplopia. Photo- 
phobia is not uncommon. For a detailed 
discussion of the symptoms we refer. the 
reader to Dickson’s monograph. Complete 
paralysis of the pharvngeal muscles may 
occur and the voice becomes husky because 
of muscular impairment. Difficulties im 
swallowing and inability to chew ensue. 
The striking thing is the generalized mus 
cular disturbance without sensory symp- 
One of the most characteristic 
diagnostic features is the absence of tem- 
perature. In the early stages there Is 
neither fever nor is the pulse increased. In 
fatal cases, death occurs in from three to 
seven days and is due to cardiac or respira 
torv failure. Often there is a termina! 
asphyxia. 

In discussing the Dickson 
states that the disease may be confused 
with poliomyelitis, cerebrospinal lues, bul 
bar paralysis, and poisoning with bella 
donna and methyl alcohol. The last named 
is a form of poisoning which must be fre 
quently thought of in the immediate future. 
owing to the use of illegally marketed and 
home-brewed alcoholic drinks. 

The mortality of botulismus varies con 
siderably. In the Stanford cases 8.5 pe! 


foms. 


diagnosis, 
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cent. only died, but in cases observed in the 
United States generally the mortality has 
been over 64 per cent. The diagnosis can 
be made with reasonable accuracy by care- 
ful clinical observation, and suspicion 
should be aroused by the occurrence of 
more than one case. Bacteriological studies 
may reveal the organisms in the infected 
food by anaérobic cultivation methods or, 
as in Dickson’s experience, by feeding the 
food to chickens, observing their behavior 
and attempting isolations from their giz- 
zards. A disease called limber-neck may 
develop in domestic fowl. This may oc- 
cur at the same time that the human cases 
develop, and should always be investigated. 

The antitoxin which has been produced 
with the toxin is of distinct value only 
when given prophylactically. Botulismus 
is best prevented by proper supervision of 
food. Especial attention should be given 
to canned foods, sausages, and other forms 
of animal and vegetable products which 


are preserved under conditions favoring 


Dickson advises that 
no home-canned foods should be taken 
under any circumstances unless cooked 
before eating. 


anaerobic growth. 


EPIDEMIC SORE Throat Dur TO MILK 


Fora great many vears it has been real- 
ized in England that occasional epidemics 
of septic sore throat were traceable to milk, 
cream, ice-cream, ete. Swithinbank and 
Newman (58) in 1908 made a statement 
which we quote from Winslow (59), as 
follows: ** It is safe to assume that a vear 
never goes by in which there are no out- 
breaks of sore throat and tonsillitis due to 
milk and cream.” A number of relatively 


extensive outbreaks are recorded in Eng- - 


land from 1875 on. all of which show a 


fairly close parallelism in clinical symp- 
floms and course. The onset is usually 
accompanied by a rather sudden chilliness 
or rigor, general muscular soreness, head- 
ache, and often nausea. ‘Together with 
this, there is a sore throat which may be 
due simply to a severe general pharyn- 
“itis or may be more severe with swelling 
1 the tonsils and cervical glands. Some- 
‘imes the cases may be followed by peri- 
onsillar abscesses, and more remotely by 
omt pains and a typical rheumatic attack, 
ccasionally developing into pneumonia. 
in this country an outbreak of considerable 
Ize, occurring in Boston and vicinity, was 


described in 1911 by Winslow who care- 
fully studied the epidemiology of the dis- 
ease, traced it with considerable definite- 
ness to the milk supply of a certain dairy, 
and suggested the possibility of strepto- 
coccus as a causative agent. In the Boston 
epidemic there were forty-eight fatal cases. 
Since that time a considerable number of 
similar epidemics have been described in 
this country, one of the more careful studies 
being that of Capps and Miller (60) who 
observed an epidemic occurring in Chicago 
in December, 1911. In this epidemic it is 
alleged that as many as 10,000 people were 
affected, and of these hardly any came from 
the west side of the citv. The relation to 
milk supply was carefully studied. Of 
622 cases investigated 87 per cent., or 539. 
were users of milk from a certain Dairy X, 
and of 19 fatal cases 15, or 79 per cent.. 
were users of the same milk. A compari- 
son of the prevalence of sore throats in 
consumers of milk from this dairy as com- 
pared with the number of cases) which 
appeared among those getting milk else- 
where, showed the morbidity ratio to be 
fourteen times as great among the former 
as compared with the latter. This was 
true of several districts in the city. Of 155 
nurses ina certain hospital using this milk, 
80 per cent. got the disease, while of 721 in 
another hospital, 4.8 per cent. came down 
with the disease. A coincident epidemic of 
sore throat was prevalent among the em- 
plovees of the dairy, where bovine mastitis 
was found in the cows. In fact, 4.6 per 
cent. of the cows of this dairy had mastitis. 
Streptococci were isolated from the milk of 
a cow and from the throat of a girl on the 
same farm. ‘The organisms isolated from 
throats and from cows were studied by 
Davis and Rosenow (61). In practically 
all cases they state that they found a 
streptococcus which grew well on the or- 
dinary media, but on blood-agar plates 
produced colonies which were larger and 
more moist than are those of the ordinary 
hemolytic streptococcus. 
hemolysis on such plates. The organism 
was virulent for guinea pigs, mice and 
rabbits, and developed a capsule after 
passage through animals. — 

It seems from this report as well as from 
subsequent ones that there is a definite 
streptococcus disease which can be trans- 
mitted from milk to large numbers of hu- 
man beings and which may take its origin 
in the mastitis of cows. The number of 
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epidemics that have been described since 
then show that health officers confronted 
with epidemic sore throat should imme- 
diately suspect milk or cream. Recently 
there was brought to our attention by 
Colonel F. P. Reynolds an epidemic involv- 
ing several hundred men at an army post 
in which hemolytic streptococe: could be 
isolated from most of the throats examined, 
and in which the disease was confined to the 
mess Which had eaten a certain shipment of 
lee-creaMm., 

In judging of such epidemics clinically i 
should be borne in mind that the onset of 
the disease, in so far as suddenness, the sore 
throat, the chilliness and pains in the mus- 
cles are concerned, is extremely similar to 
the onset of mild influenza, as encountered 
during the early epidemic periods, and 
careful bacteriological examination of the 
throats of such cases should be made. Our 
advice would be to make smears from the 
throat upon plates of blood agar and at the 
same time swab the throats into a mixture 
of broth and ascitic fluid, containing a few 
drops of blood to furnish hemoglobin. If 
such cultures are promptly incubated after 
moculation, the presence of influenza bacilli 
or hemolytic streptococe: would help solve 
the ecliological problem. 

The method of approach of a problem of 
this kind consists of, first, a rapid and care- 
ful epidemiological survey with attention to 
relation to milk, cream, ete.; the taking of 
fifty cultures on the early cases and, if the 
milk supply is found responsible, inspection 
of the cattle for mastitis, examination of 
the workers in the dairy for throat strepto- 
COCCI, and proper pasteurization of the 
milk. 

Typuot Frver 


As stated in our general introduction, the 
spread of typhoid fever by water is rapidly 
decreasing owing to the attention given to 
water supplies by municipalities and state 
governments. ‘There has been a notable 
drop of water-borne typhoid fever wherever 
properly supervised water filtration and 


chlorination have been introduced. The 


recognition of the importance of water in 
this respect has long been known, in fact, 
dates back to the first half of the nineteenth 
century, when water was recognized as oa 
probable means of transmission for indus- 
trial diseases by Dupré (in 1823) and by 
Austin Flint in connection with an ep- 


idemuc in North Boston, New York (1843). 


An historical summary of this subject ha, 
been compiled by Gay (47) in his book oy 
tvphoid fever. In the early epidemiolog, 
of typhoid fever, water was perhaps the 
most important factor. Schiider (62) in 
1901 studied the literature concerning 650 
typhoid epidemics, and comes to the con- 
clusion that 62 were spread by water. 
110 by milk, and 78 by all other means. 
These statistics, as well as studies of th: 
numerical occurrence of typhoid fever 
in relation to the purification of water 
supply, have been entirely convincing in 
showing the importance of water-supply 
sanitation. Tabulation of the percentage 
diminution of cases upon the installa. 
tion of proper water systems, as in Law- 
rence, Mass., Paterson, N. J., Albany. 
N. Y., ete., leave no room for doubt. 
Furthermore, the progressive decrease of 
typhoid fever in cities, as contrasted with 
country districts where individual water 
supplies for farm houses are still the rule, 
is another point emphasizing the impor- 
tance of water. It has been shown that a 
marked decrease has occurred in city death 
rates from typhoid (from 20.6 to 14 per 
100,000), while the rural mortality has 
remained practically stationary during the 
same period. 

The importance of ice has perhaps been 
overestimated in the past, although 1 
must not be overlooked entirely, and while 
the indirect conveyance of typhoid fever 
from water by the intermediation of ovs 
ters is a fact, it has numerically relatively 
small importance. In the sanitation ol 
factory communities and similar small sub 
groups of the general population, preven 
tive measures must focus upon direct and 
indirect contact infections which take thei 
origins in unrecognized, mild cases (th: 
types of typhoid and paratyphoid fever no! 
infrequently observed in) vaccinated in 
dividuals), in convalescents, and in carriers 

After the practice of vaccination becony 
more general, as we trust it rapidly will. 
considerable number of mild intestin: 
maladies, often taking the form of nothin 
more serious than mild diarrhea, will 
shown to represent true tvphoid and par 
typhoid infections. We have had occasio 


in the course of sanitary duty with troo} 
returning from Mexico, to see large nu 
bers of men who suffered from nothing mo 
than mild fevers with recurrent diarrl: 
from whose feces we could isolate pa! 
typhoid bacilli: 


and during the seco 
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battle of Chateau Thierry there were nu- — sicians are well informed and alert. More 


merous intestinal infections among the vac- 
cinated troops, which could be shown to be 
caused by these organisms, without pre- 
senting anything like the characteristic 
clinical features of true typhoid or para- 
tvphoid fever. The actual typhoid-fever 
rate of the American Expeditionary Forces 
was amazingly small, but when the disease 
did appear in moderate numbers in some 
of the divisions previously exposed to the 
wretched sanitary conditions incident to 
prolonged battles, it was found that a con- 
siderable number of carriers of typhoid and 
paratyphoid bacilli had developed, most of 
whom gave histories of mild diarrheas and 
fevers, variously diagnosed at the time of 
their occurrence as intestinal “* flu’ or 
simple diarrhea. Study of the kitchen 
personnel of one such division showed not 
only carriers in a large number of the 
kitchens, but revealed that 17 per cent. of 
the cooks of the division had recently had 
or were then having mild diarrheal attacks, 
some with shght fever. When, as it will 
increasingly happen in the future, many 
members of factory or other communities 
have been vaccinated, strict bacteriological 
attention must be paid to all cases with 
suspicious intestinal symptoms and mild 
fever. By this it is very likely that nu- 
otherwise undetected ~ potential 
sources of typhoid distribution can be 
eliminated, and such must of 
course be subjected to the same vigilance 
with which today all well-trained phy- 
sicilans surround their typhoid cases. 
Precautions to be taken in the care of ty- 
phoid patients for the prevention of spread 
of the disease are too well understood to 
call for discussion. Every physician knows 
that in such cases the dejecta and the urine 
must be sterilized, that bed linen, eating 
itensils, infact, everything that has been in 
contact with the patient should be care- 
ully handled and disinfected, and that 
urses, doctors, and other attendants mus! 
av strict attention to cleanliness of hands. 
in all well-regulated hospitals, moreover, 
C discharge of convalescents Is delayed 
nuil several negative urine and stool cul- 
ires have been obtained. ‘These are mat- 
ers of hospital and sickroom discipline, 
out which we need say very little. 
he protection of the community against 
e sick, however, even though some of 
ese cases are difficult to recognize, 1s a 
atively simple problem provided phy- 


merous, 


persons 


Important from a sanitary point of view 
and much more difficult of management is 
the carrier problem. In the case of typhoid 
fever, a scientific conception of the impor- 
tance of carriers dates back to 1902, when 
Koch (63) noted the frequeney with which 
tvphoid fever originates in this way. Since 
then a large literature on the subject has 
accumulated, and our knowledge of car- 
riers in general has been very much ex- 
tended. A summary of the problem was 
made by Sacquépée (64) in 1910, and the 
subject has again been recently reviewed in 
Gay's book on typhoid fever. 

Sacquépée classifies typhoid carriers into: 


A. Healthy carriers who have never had = ty- 
phoid fever, at least as far as can be ascer- 
tained from the history. 

3. sia Precocious on carriers who begin to excrete 
typhoid bacilli during the incubation time. 

C. Post-tvphoid carriers. 


Under the heading of post-tyvphoid car- 
riers we can consider: 


bacilh 


who get rid of the 
within about three months. 


I. Convalescents 


II. Chronic carriers who continue to eliminate 
tvphoid bacilli for many vears. 


In the course of convalescence from ty- 
phoid fever the bacilli are excreted with the 
urine and feces, where they appear very 
shortly after the beginning of the disease. 
It is probable that the organisms not only 
get into the feces directly from their orig- 
inal points of lodgment in the intestine but, 
in addition to this, the gall-bladder is in- 
fected very shortly after the bacilli get into 
the general From the 


blood stream. 


gall-bladder then, they are returned to the 


bowel, whence they appear in the feces, 
During the disease and in early stages of 
convalescence both the urme and the feces 
perhaps and 
during convalescence the urine is a greater 


are ot equal importance, 
menace to the public, owing to the more 
indiscriminate distribution of urine. It is 
relatively rare, however, for the organisms 
to persist for any considerable length of 
time in the urine. They usually disappear 
from the urine within the first few months 
following and Prigge 
quoted by Gay) found only 7 per cent. of 
940 carriers examined to be of the pure 
urinary type. A few of these gave no his- 
tory of typhoid fever. 


recovery, 0.) ) as 


Occasional cases of 
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urinary-carrier state, however, persist’ for 
many vears. Such are the cases reported 
by Gwynn who discovered a urinary carrier 
five vears after recovery, and attributed 
the persistence of the organisms in the 
urine to chronic evstitis. Irwin and Hous- 
ton (66) describe a urinary carrier who con- 
tinued for seven vears after the disease, 
and had given typhoid fever to a number of 
persons. An interesting case operated upon 
by Maver and Ahremer (67) had been a 
urinary carrier for ten vears owing to a 
pvonephrosis caused by the typhoid bacil- 
lus. These facts are cited only to em- 
phasize the fact that chronic urinary car- 
riers must be borne in mind by those faced 
with epidemiological problems, and that 
such) ourinary-carriet usually 
assoclated with disease of the urogenital 
tract. 

Kar more important than the urinary 
carrier, however, is the fecal carrier. Sac- 
qucpée speaks of “ chronic ” carriers when 
the organisms persist for more than three 
months after convalescence. Up to three 
months after cure from the disease, the 
condition In most cases to be a 
transitory one which is likely to disappear 
spontaneously in the course of complete 
return to health. After this period there 
seems to be no possible way of foretelling 
how long the condition may last. We have 
isolated twphoid bacilli from the gall- 
bladder seventeen vears after the patient 
has had typhoid, and other instances are on 
record in which the carrier condition has 
for forty-six and fifty-two vears 
respectively. In such cases the organisms 
are nested in the gall-bladder. Here they 
can remain indefinitely, being discharged, 
either steadily or intermittently, into the 
bowel whence they are voided with the 
feces. In the gall-bladder they frequently 
set-up chrome inflammatory conditions as 
a consequence of which gall-stones may 


states are 


seceTns In 


lasted 


form. Indeed, it is not impossible that a 
very large percentage of cholecystitis 


cases have their origin ino typhoid fever, 
though of course it would be unreasonable 
to suppose that no other organisms could 
setup a similar inflammation, 

The frequency of carriers has been 
made the subject ot special studies by 
many workers. Percentage estimates de- 
termined by different) investigators nat- 
urally show considerable variations because 
of differences in technique and in the types 
of individuals examined. Gay has made a 


tabulation of some of the work done on this 
subject, and concludes from these figures 
that about 4 to 5 per cent. of all recovered 
cases become chronic carriers. This seems 
a rather likely figure which, if it errs at all. 
does so on the conservative side. For we 
must remember that experimental findings 
must always fall short of the truth, owing 
to difficulties of technique, the intermittent 
nature of bacillus excretion, and because of 
the small numbers of bacilli likely to be 
present in many chronic carriers. As 
tonishingly high percentages have been 
found by Semple and Greig (68) who 
worked in India and carried out repeated 
examinations of individual stools. These 
workers reported 11.6 per cent. chronic 
carriers in the cases they examined. If one 
accepts the conservative estimates sug- 
gested above as a probable average, that is 
4 to 5 percent. of all recovered cases, i! 
becomes plain that every vear a large num- 
ber of typhoid carriers are added to the 
population, and that consequently the foci 
for possible distribution of the disease mus! 
rapidly increase. On this basis, the total! 
number of carriers in the general popula- 
tion represents a not inconsiderable per. 
centage. 

Attempts to estimate the number of car- 
riers of the general population, irrespective 
of whether they have had the disease or 
not, have vielded various figures. Prigge. 
examining 10,841 individuals of the genera! 
population of Saarbriicken, reported 0.29 
per cent. carriers; and similar statistics 
made on 20,019 people by Miiller (69 
vielded 0.8 per cent. carriers. From a 
study of available statistics it would seem 
that one might safely assume anywhere 
from three to five carriers for every thou 
sand people. This of course means tha! 
there must be many carriers who neve! 
have had typhoid fever, and these are th 
ones which Sacquépée calls “* healthy car 
riers. It ts of course impossible to reful: 
with certainty the contentions of Lent 
that these “ healthy carriers” are peopl 
who have actually had a mild and unrecog 
nized typhoid or paratyphoid infection 
However, there are undeniable cases | 
which absolutely no history of the diseas 


ean be obtained. Scheller (70). Kling: 
(71). and others. indeed; claim to ha 


observed cases in which the typhoid bac! 
lus has lodged in the gall-bladder, leadi 
a saprophytic existence there without ev! 


Inciting symptoms of disease. Schell: 
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reports an epidemic in which a woman who 
was a chronic carrier contaminated the 
milk of a dairy — milk which had been 
drunk by forty people. Among these there 
were seventeen who remained perfectly 
healthy, but showed typhoid bacilli in the 
feces. When the woman was removed 
from the dairy the bacilli disappeared from 
the milk. Such cases, called ** ephemeral” 
carriers by Sacquépée, may carry the 
bacilli for a short time only. Sacquépée 
states that one may frequently find such 
carriers in the environment of the sick. 
Progressive elimination of water-borne 
tvphoid fever in cities, and better hospital 
care and sickroom supervision of typhoid 
cases are removing these sources of trans- 
mission. The carrier problem, however, 
has been less amenable to sanitary meas- 
ures, and is consequently becoming the 
most frequent source of epidemics. Direct 
contamination from a carrier 1s relatively 
infrequent. The danger hes more partic- 
ularly in the contamination of food by 
carriers who are associated with work in 
dairies or kitchens or who are handling food 
for others in some other capacity. Kayser 
72). who has paid particular attention to 
milk infections, studied the probable origin 
of 260 cases of tvphoid fever which oc- 
curred during 1904 and 1905. Sixty of 
these he could associate directly with raw 
milk. Studying only the 126 cases that 
occurred in 1905, 40 per cent. of these had 
probably acquired infection from milk, and 
milk is easily contaminated by the hands 
of carriers who are doing dairy work. The 
relative importance of milk im the general 
incidence of typhoid fever has been men- 
tioned in connection with the statistics of 
Schiider (62), which have been cited in a 
preceding paragraph. As to the impor- 


tance of other food, Briickner (73) thought 


he was able to trace fourteen out of twenty 
outbreaks in a single town to contamina- 
tion of various kinds of Higher 
estimates than these have been made by 
Garbat (74) who believes that 50 per cent. 
of endemic typhoid fever is due to carriers. 
And in outbreaks that occur in armies un- 
der modern military conditions, we believe 
that almost all of the cases originate in 
carriers. 

What has been said about typhoid fever 
apples equally to the paratyphoid fevers. 
‘ewer systematic investigations have been 
made in these fevers, but experience is 
showing what might have been expected, 


f¢ od. 


namely, that exactly the same principles 
apply to these diseases that are found to 
govern the spread of typhoid fever proper. 
We have frequently been able to trace 
typhoid and paratyphoid fever to tent 
mates, and especially to cooks who were 
tvphoid and paratyphoid carriers; and, 
as mentioned before, the frequency with 
which unavoidably poor sanitation is as- 
sociated with battle conditions brings 
about a generalization of intestinal infec- 
tion which leads to the development of 
many new carriers who have either escaped 
illness entirely, or have had the disease in a 
mild form, owing to modification by recent 
vaccination. 

It becomes plain from these considera- 
tions that in a factory or another industrial 
community the danger of typhoid and 
allied fevers lies chiefly in the carrier. Here, 
more than in any other form of disease, the 
sanitary supervisor of the factory personnel 
should look upon himself as an integral part 
of the community as a whole. He shou!d 
intelligently inform himself of the efficieney 
of local water-supply control. He should 
keep in touch with dairy supervision in the 
neighborhood, or at least be ready to look 
into this matter if suspicion points in this 
direction. HT the plant is running a res- 
taurant or kitchen for the workers, he 
should) know the typhoid and paraty- 
phoid-fever history of everyone working 
in the kitchen, and if laboratory facilities 
are available (and they can always be made 
available by utilizing municipal labora- 
tories) repeated carrier examinations should 
be made upon all kitchen workers and food 
handlers. ‘The general precaution of hand 
washing after defecation and before meals 
has been considered above. 

When a case of typhoid fever occurs, a 
rapid survey should be made. Perfect 
isolation of the must be enforced 
immediately. Next. the general water sup- 
ply should be re-examined and the sources 
of water supply in the homes of workers 
investigated. Inquiries concerning the 
sources of milk supply and the habits of 
milk drinking should be made. A re-exam- 
ination of kitchen personnel in the factory 
should be instituted, and, if there is no 
kitchen personnel, a carrier examination of 
the patient's own family should be urged 
upon them and carried out if consent is 
given. Should several cases occur in the 
same plant, an epidemiological study of the 
movements of individuals will often lead to 
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a common source. It may become neces- 
sary to carry out an extensive survey for 
carriers in the plant, a task which, with 
modern laboratory facilities, is not difficult. 

It should be relatively easy for a prop- 
erly trained sanitary inspector to run 
down the origin of typhoid cases with con- 
siderable accuracy in most instances, and 
even though the exact carrier in all cases 
may not be traceable, it is always possible 
by general sanitary measures to break the 
circuit of transmission in the case of emer- 
geney and prevent the development of any 
large number of cases. 

Hlowever perfectly general sanitary meas- 
ures may be carried out, it is likely that it 
will never be possible Lo suppress CoTl- 
pletely the enteric fevers by this means 
alone. Fortunately, however, we are in 
possession of still another weapon againsl 
these diseases which would probably pre- 
vent them entirely if svstematically and 
universally applied, namely, vaccination. 
Any doubt which may have existed about 
this before the war has vanished in the face 
of results obtained by vaccination in the 
Allied Armies. ‘The statisties of typhoid 
lever in the American Expeditionary Forces 
show a neghgible percentage of cases. 
There were practically no cases in the early 
months of the European activities of the 
Army. and the cases whieh occurred later, 
after the troops had been subjected to bat- 
tle conditions, were amazingly few com- 
pared with any previous record, Statistics 
have nol vel been published, and we cannot 
them = with 
They were certainly small and, from. per- 
sonal experience, we can vouch for the fact 
that they were not small because of the 


quole percentage accuracy. 


perfection of other sanitary sate-guards. 
There were many occasions, such as the 
second battle of Chateau Thierry and the 
battle in the Argonne in which sanitary 
arrangements were, perforce, sacrificed to 
the pressure of grave military necessity, 
and we are convinced that. had it not been 
for vaccination, an enormous amount of 
tvphoid tever would inevitably have oc- 
curred. In the Army in the United States 
itisnot unlikely that general sanitary meas- 
ures plaved a definite part in the reduction 
of typhoid, since the troops in cantonments 
were protected from infection by water and 
food, and were supervised carefully in 
regard to cleanliness, latrines, flies, and 
kitchens. 
those on communicable diseases in- the 


Nevertheless. such studies as 


Army of the United States by Vaughan 
and Palmer show that, while sanitation 
reduced the intestinal diseases consider- 
ably, it was vaccination which brought 
them down to practically nothing. There 
were twelve camps in the United States 
without a single case of typhoid or para- 
tvphoid fever, and Vaughan states that 
* the army camp Is a safer place to dwell, 
as far as typhoid fever is concerned, than 
the most favorably situated civilian com- 
munity.” There can remain little doubt 
that twphoid fever can be almost com- 
pletely eradicated if vaccination can be 
introduced into civilian Communities on a 
large scale. Sanitation can probably do 80 
per cent. of this suppression. But, as we 
have seen, there will always remain a slight 
sporadic incidence due to carriers and 
unrecognized cases, and these cannot be 
completely guarded against by sanitary 
measures alone. A part of the educational! 
work of the imdustrial sanitarian should 
consist in urging typhoid vaccination upon 
his community. Concerning the type of 
vaccine to be used, there 1s still some con- 
troversy. Some form of lipo vaccine may 
eventually prevail, but this calls for further 
investigation. For the present we should 
advise the administration of the = saline 
suspensions of killed typhoid bacilli, ad- 
ministered in three injections, precisely as 
practiced with such splendid results in the 
United States Army. 


PARATYPHOID FEVER 


In regard to paratvphoid fever, it does 
not seem that anything more need be said. 
There is no reason to believe at the presen! 
time that there are any differences, either 
in the principles of transmission or in the 
fundamental measures to be used for pre 
vention, between typhoid fever and the 
paratyvphoid diseases. 


BACILLARY DyYSENTERY 


In dysentery, also, much that has been 
suid about typhoid fever applies. How 
ever, While water and food may play a 
definite part in the spread of  bacillary 
dysentery, it is probable that the route 
feces, flies, food, mouth — is relatively more 
important in dysentery than are some ol 
the other routes considered in connection 
with typhoid fever. This was certainly ap- 
parent in all armies that had dysentery 
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during the war, and it is likely that a great 
many of the very mild diarrheas which were 
noticed during the war were true bacillary 
dysentery. That true bacillary dysentery 
can appear in the summer time as a simple 
diarrhea and will, therefore, attract little 
serious attention from the sanitarian has 
been shown by Wollstein, La Fetra, and 
Howland, Flexner, and others. As in ty- 
phoid fever, there are chronic dysentery 
carriers. Many such have been described by 
Lentz, Kruse, Maver, Simons and others. 
These may, as in the other diseases men- 
tioned, be convalescent, chronic, or even 
healthy carriers. Thirteen such healthy 
carriers are described by Simons in con- 
nection with an epidemic at Hagenau. 
We ourselves have described a dysentery 
epidemic during the winter months in a 
children’s hospital, which was indirectly 
traceable to milk, and perhaps originated 
inacarrier. Ina general way, therefore, a 
true understanding of the conditions under- 
lving typhoid fever will be equally ap- 
plicable to bacillary dysentery, and the 
measures applicable to the prevention of 
one of these diseases will cover the others. 


It does not seem to us, however, desirable 
to attempt dysentery vaccination in civil- 
lan communities since, in the first place, its 
efficacy Is as vet uncertain, and the relative 
infrequeney and mildness of the disease in 
this country do not seem to us to eall for 
procedure at the present time. 


In the foregoing outline of sanitary prin- 
ciples and procedure no attempt has been 
made to cover the entire field of commu- 
nicable diseases. We have omitted such 
important conditions as smallpox, scarlet 
fever, poliomyelitis, malaria, ete. and 
other acute diseases, as well as the impor- 
tant chronic infections, tuberculosis and 
syphilis. To cover the entire field) ac- 
curately would have needlessly prolonged 
the paper, and would not have added ma- 
terially to its value as a guide to procedure 
or elucidation of fundamental principles. 
In the case of the chronic infections men 
tioned, the problem of community control 
is becoming more definitely a sociological 
rather than a purely sanitary problem, and 
these conditions should, therefore, be 
treated separately. 
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CHRONIC 


BENZOL POISONING * 


THOMAS M. LEGGE, M.D., D.P-H. 
His Majesty's Medical Inspector of Factories and Workshops, Great Britain 


N January, 1918, two cases of purpura 
hemorrhagica were brought tothe notice 
of the Factory Department by Dr. 
Veitch of Edinburgh. ‘The illness affected 
lwo men employed in a large rubber works 
as rubber spreaders; one case was reported 
as already having proved fatal; the other, 
as being seriously ill in hospital. ‘These are 
the first cases of chronic benzol poisoning 
known to have occurred in this country. 
('ases of chronic benzol poisoning have 
been reported from time to time from other 
countries. In 1911 two fatal cases in rub- 
ber works (characterised by purpura hem- 
orrhagica) were reported from Austria (1). 
Santesson (2) reported in 1897 tour fatal 
cases occurring among nine women. en- 
vaged in a tire factory in Sweden. The 
prominent symptoms of these cases were 
purpuric spots (7. e. hemorrhages into the 
skin) and hemorrhage from the nose and 
mouth. Three similar cases were also re- 
ported by Selling (3) in 1910 in an American 
cannery among girls emploved using a solu- 
tion of rubber and benzol for sealing tins. 
In all the cases in which blood counts were 
made a great diminution was observed in 
the number of red blood cells which, in one 
case, fell to 640,000 per c. mm., together 
with marked leucopenia (diminution in the 
number of white blood corpuscles), the loss 
chiefly affecting the polymorphonuclears 
special form of white blood cells). 
Investigation by Dr. Bridge of the cases 
reported by Dr. Veitch showed that the 
Iwo men were employed in rubber works 
spreading balloon fabric. In September, 
1917, they had been transferred to a new 
spreading room accommodating twenty 
spreading machines. Three machines were 
ised for spreading the balloon fabric, the 
ubber for this being dissolved in benzene 
crystallisable benzol); the solvent  pre- 
iously used having been coal tar naphtha. 
lhe two men concerned were working on 
vo of the three machines. The first man 
elt work on Dec. 11, 1917, and died on the 
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ISth, the second gave up work on Dee. 15, 
1917, and died on Jan. 9, 1918. Approxi- 
mately, therefore, three months elapsed 
between the commencement of intoxica- 
tion and the onset of acutesvmptoms. ‘The 
ages of the two men were 30 and 29 vears 
and both were apparently healthy voung 
men. As Dr. Veitch stated “ both were 
voung men, both were changed from one 
room to another, both were changed from 
one drug to another, and both developed 
the same symptoms at the same time.” 
The history of these cases was practically 
identical, commencing with malaise and 
anemia which was followed by subcuta- 
neous and submucous hemorrhages, and 
both were eventually admitted to hospital 
suffering from bleeding from the nose, 
gums and bowels. The blood count of the 
first case, under the care of Professor Gul- 


land of Edinburgh, was as follows: Red 
blood cells, 2,800,000) per c.mm.; white 
cells, 2,000 per c.mm.; hemoglobin, 35: 
color index, 0.6. 

The chief characteristic of the post- 
mortem examination in both cases was 


numerous submucous hemorrhages through- 
out the intestinal tract and under the en- 
dothelium of the heart. In the second case, 
where a more detailed examination was 
avallable, characteristic changes were ob- 
served in the bone marrow of the Jong 
bones. ‘The conditions observed in life and 
after death were 
aplastic anemia and 
those which have 
cases (all fatal 
TL.N.I. 

A third case was reported in July, 1918, 
and also proved fatal; the patient was one 
of three men emploved In coating metal 
rims with rubber solution in the 
facture of pneumatic tires. ‘The use of 
benzene as a solvent commenced in Janu- 
ary, 1918, and a description of the working 
conditions found is worth stating as it 
shows the adverse effect produced by ac- 
ceidentally diminishing ventilation where 
fumes from benzene or other similar bodies 
are given off during work. 
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was the corner of a large spreading room 
partitioned off partly with glass and partly 
with wood. ‘The dimensions were:—— 12 
feet long, 12 feet wide, and 11 feet high; 
there were six windows made to open, four 
being placed on one side and two at one end. 
The area of each when fully open was 28 by 
36 imehes. 

At the beginning of May, 1918, struc- 
tural alleralions were commenced on the 
floor above and, in order to support the 
framework of the windows, wooden up- 
rights were inserted in the window-frames. 
This prevented four of the windows open- 
ing bevond a few inches, so that from May 
onwards ventilation was only provided by 
means of two windows. ‘The man who 
died was one of three men employed in 
this room; he was 33 vears of age, and pre- 
sented the same svmptoms as those re- 
corded above. 

Although in both instances medical 
examination was immediately made of all 
the other workers exposed to benzol, no 
other worker showed any signs of poisoning. 

The firn’s chemist made determinations 
of the amount of benzol in parts per 10,000 
of air at different places in the spreading 


TOOT. 


No. of 
Machines Benzene 
Sample From Spreading a ty I 
when Sam- Per?! 
ple Was Of Aur 
Taken 
Middle of Corl ior Opposite il machine 7 2] 
In front of it fan and al back of Wli- 
chine, machines on both sides, both 
spreading : Ss 10.5 
Be, ween two adjoming machines, both 
spreading, | ft. from floor if 3.4 
Between two adjoining machines, both 
spreading, close to ceiling 6 L.6 
| ft. from gauge of a machine at level 
of spreaders face 0 2.5 
1 ft. from gauge of a machine where 
bao lakes up cloth 10 2.5 
During spreading of varnish coat S ~ 
During spreading of varnish coat 5 7 
During spreading of body gum 3 } 
Dough mills at height of worker's face 6 


From these data Mr. Stevenson Taylor 
calculated that in a spreading room with 
a capacity of 55,000 cubic feet and contain- 
ing LO spreading tables for proofing balloon 
fabric, 15.53 cubie feet of benzol vapor will 
be produced per minute. Hence, with 30 
changes of air per hour, assuming uniform 
diffusion of the vapor, the atmosphere in 
the room would contain .055 per cent. (7. e. 


5.5 parts in 10,000) by volume of the 
vapor. ‘This amount is well below the 
lower explosive limit for mixtures of benzo] 
vapor and air, which is 3 parts of benzo] 
vapor and 97 parts of air, the upper ex- 
plosive limit being 6 parts of benzol vapor 
and 94 parts of air. If the same room were 
unventilated, at the end of an hour the 
atmosphere in it would contain 1.68 per 
cent. (7. e., 168 parts in 10,000). 

In view ot the dangers disclosed, the al- 
ternatives were either to stop the use of 
benzol or to increase the ventilation of the 
rooms in which it was to be used so as to 
reduce the percentage of benzol in the air 
below a toxic limit. The experience gained 
in the ventilation of dope rooms encouraged 
belief that the same method of dealing 
with rooms in which benzol was being used 
would prove effective, and it was on these 
lines the Factory Department proceeded. 
The ventilation in the spreading room 
where the two fatal cases occurred was im- 
mediately taken in hand and was improved 
so that the number of changes of air per 
hour was increased from sixteen to fifty- 
seven. [Immediate steps were taken to pro- 
tect the workers on tire manufacture and 
the work was transferred to a room effi- 
ciently ventilated. Subsequently in the 
pneumatic tire room, a fan displacing 
1.370 cubic feet of air per minute was in- 
stalled, and a sample of air tested with the 
windows open but with the fan stopped 
showed 28 parts of benzol per 10,000 of air 
while, with the fan running, a sample taken 
as near as 18 inches from the work per- 
formed showed only 8 parts. The resull 
in both cases was satisfactory in that no 
further cases occurred. 

Medical supervision of the workers was 
also immediately instituted and all firms 
likely to be engaged on this class of work 
were visited and instructed as to the pre- 
cautions they should take in the event of 
henzol being used. 

Dr. J. Burnet, the Certifying Surgeon 
for Edinburgh East, who carried out the 
periodic medical examinations of these 
workers, regards hemorrhages from the 
mucous membrane of the gums and nose 
as an early symptom and one that can be 
safely used as a guide for the purpose ot 
exclusion from work (4). 

Alternatives to benzol were also con 
sidered. Inquiry was kindly undertaken 
on this point by Dr. H. H. Dale, F.R.S.. 
and Miss F. M. Durham of the Medical 
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Research Committee into the toxicity of a 
mixture known technically as ** Xvlol com- 
pound,” which was capable of being sup- 
plied in large quantities by the Asiatic 
Petroleum Company. The point referred 
was whether it could be used safely as a 


rubber solvent. Dr. Dale reported that 
* from the practical point of view, it seems 
that the Xvlol compound could be used 
rubber solvent with, at any rate, 
very much less danger of causing aplastie 
anemia and purpura than benzene.” 


as a 
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NOTE ON ANTHRAX IN 


R. PROSSER 


NTHRAX is one of the dangerous 
occupational diseases to which man 
is liable. Sporadic cases will as- 

suredly crop up in different countries of the 
world unless it is stamped out at its original 
SOUFCeS. 

ernest F. Neve in an article on Cutaneous 
Anthrax (British Medical Journal, 1919, 
Vol. Il, page 559) says, “it is extremely 
common in animals in Kashmir. Every 
few vears an epidemic sweeps through the 
valley carrying off thousands.” 
1900, seventy-five men have been treated 
by him at the Kashmir Mission Hospital 
lor cutaneous anthrax, and he finds the 
disease 1s becoming more frequent. So far 
aus Neve knows, the hides of animals are 
exported without warning or precautions. 
Of his cases, 40 per cent. were affected in 
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the upper extremities, 3 

head and neck, and 12 per cent. in the 
back. In the hide and skin industry, out 
of 923 cases investigated by W. Koch, the 
head and face were primarily affected in 
48 per cent., and the upper extremities in 
40 per cent. Legge finds, in the heavy 
woolen industry, the incidence to be head 
and face 45 per cent., neck 41 per cent., and 
upper extremity 12 per cent. Neve, in his 
article, utters the serious plaint * that the 
prophylactic serum which is procurable at 
the Imperial Bacteriological Laboratory, 
Muktesar, has not vet been brought into 
use.” Only seven died out of his series of 
seventy-five cases. His only treatment 
was a very thorough cauterization with a 
red-hot button cautery. 
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UNNECESSARY FATIGUE 


FRANK: B. 


-A MULTI-BILLION ENEMY TO 
AMERICA * 


GILBRETH 


Lirector, Society of Industrial Engineers 


AND 


LILLIAN M. GILBRETH, Pu.bD 


NNECESSAR Y fatigue is one of the 
vreatest of wastes. We beheve that 


a conservative estimate of the loss to 
our nation m= productivity alone is more 
than 20 cents per worker for each and 
every working dav. We have arrived at 
this estimate after many vears of intensive 
study of this subject, in connection with 
our work as consulting production en- 
gineers in this country and in Europe. 

There are more than 300 working days in 
each vear, and the United States census 
shows more than 35,000,000 workers in 
this country, the output of a large ma- 
jority of whom: is undoubtedly affected by 
unnecessary fatigue. An instant’s figuring 
shows that unnecessary fatigue, therefore, 
causes a loss in production that is colossal. 
This loss is much larger than the total fire 
loss, and the preventable fire loss alone is 
‘Thus from 
fatigue is nol for one vear only. [tus vear 
after vear; it is continuous. + 


shocking. tremendous loss 


An astounding loss in production is by no 
means the total loss which is chargeable to 
unnecessary fatigue. “Phere is also the loss 
In materials that are spoiled and in over- 
head charges caused by the unnecessarily 
fatigued worker. Again, there is loss due 
lo absences caused by accident and. sick- 
ness which are often the indirect: results 
of unnecessary fatigue. Statistics show 
that the over-tired workers are the ones 
oftenest injured and oftenest absent. There 
is also the loss due to the lack of co-opera- 
tion that comes as a result of the discontent 
due to over-fatigue, and the resentment 
due toa belief that the management has not 
done all it could to provide for the workers’ 
relic! from unnecessary fatigue. These 
losses are real and tremendous, though to 
some they may seem intangible. 

To those who have hol considered the 
astounding costs to our nation by reason 
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of unnecessary fatigue, or who do not be- 
lieve that their own particular organiza- 
tion is paving heavily for not eliminating 
such fatigue, we recommend the making o! 
a regular fatigue survey of their own con- 
ditions. We have found that such a survey 
will pay in an organization, large or small. 
It will pay when there are 10,000 emplovees 
and it will also pay in the smallest of or- 
ganizations, even in one’s household. We 
have found it to pay large dividends in the 
one, and to aid in solving the help problem 
in the other. 

Another feature that should be brought 
out in connection with the problem of elim- 
inating unnecessary fatigue is that all coun- 
tries are now beset with labor troubles. The 
cost of living and the amount of wages are 
traveling upward in an endless spiral, and 
raises of pay, although large bevond prec- 
edent, are not satisfving to the worker 
because their purchasing power is not si- 
multaneously raised. ‘Too many of our 
population have not the slightest concep- 
tion that there is such a thing as an actual 
science of economics, and many of them 
who have, have no true conception of its 
principles. ‘This statement does not refer 
exclusively to those of little schooling. 
There are many so-called “* highly edu- 
cated ” people who are still clinging stren- 
uously to false conceptions and theories 
abandoned long ago by practical econ- 
omists. The dav when the majority of the 
voters will be prepared by education to 
vote correctly on the great economic ques- 
tions is in the far distant future. Never- 
theless there are certain fundamental prin- 
ciples that could be taught in all schools. 
even in the primary schools. 

For example, it should be realized that 
(l person s frue purchasing power is his pro 
It should be realized that 
the greater the production the greater t he 
prosperity. It should be realized that any 
kind of waste cuts down the producing 
power and, therefore, the earning power. 
These are most elementary and funda- 
mental principles. It would seem that 


ducing power. 


be 
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they are obvious, but on the contrary they 
are, to a large portion of our population, by 
no means obvious. ‘There are hundreds of 
thousands of people today advocating the 
reduction of individual outputs as the only 
cure for all industrial ills. 

Now of all wastes and of all hindrances 
io production, unnecessary fatigue is the 
most senseless. It does no one any good. 
[ts elimination is a problem in’ which 
evervone can share, and all can share also 
in the benefits derived from this elimina- 
tion. It is a subject of prime importance 
because the interests of the emplovers, of 
the workers, and of the public are identical, 
and therefore co-operating on fatigue elim- 
ination will foster better industrial rela- 
Let us not, moreover, postpone the 
beginning of this campaign for the elimina- 
tion of unnecessary fatigue until the divi- 
sion of the profits resulting from it has 
been determined and agreed upon. The 
savage Indians knew better than to post- 
pone the accumulation of the spoiis until 
after the arrangement of division was deter- 
mined. Let the accumulation of the spoils 
begin at once! 

Now how can this campaign be started, 
and when can it be made 2? We urge that 
the first Monday in December each vear be 
recognized as the day on which all organi- 
zations take up the subject at meetings of 
foremen and others, and that the work of 
other organizations exchanged and 
studied. Most satisfactory work has al- 
ready been done along this line by Professor 
Creorge Blessing of Swarthmore College. 

We have found that the first and logical 
place to start is with a fatigue survey. The 
more systematically this is undertaken and 
the more carefully it is made, the better, 


hions. 


be 


but the roughest and most casual survey 


Will instantly reveal opportunities which 
Vill more than repay the cost and which will 
satisfy any religious vearnings on the part 
of the executive or emplover to comply more 
early with the golden rule. As a matter 
i fact, the golden rule as a method of 
[tack in fatigue study as well as a law of 
management has never been excelled. The 
ack of interest in the past in the fatigue of 
he workers would justify the old saying, 
‘ Man’s inhumanity to man makes count- 
ess thousands mourn,” and inspire a new 
aving, “* Executives’ lack of knowledge of 
le least fatiguing way to make large quan- 
ities of production makes countless stock- 
olders kick.” This may be the viewpoint 
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necessary to arouse the indifferent manager 
and add an interested to the disinterested 
motive. 

In the fatigue survey perhaps the most 
important data are those which have to do 
with lighting, including glare and reflection, 
and with alternate sitting and standing. 
There is no excuse today for insufficient 
lighting or for poorly distributed lighting. 
Information regarding the good work done 
by Professors Scott and Clewell and others 
on efhicient lighting is now available, and 
the shadows and glare from = improperly 
arranged artificial lighting are no longer 
necessary. 

The factory with the machines painted 
black, the dark the “ neutral- 
tinted ~~ walls, the piping svstems painted 
distinguishing colors all over instead of at 
their fittings only, would be ridiculous if 
they were not so pathetic. All surfaces of 
all factory workrooms should be painted 
white. There should be a national Jaw 
that all enclosed stairways should be 
painted completely white on the entire 
celling and down to the floor. The whiter 
the stairway, the more light and the easier 
for the tired worker to see his way and 
avoid accidents. More people are killed 
vearly in the United States by falling down 
stairs than are killed on the railroads, and 
the majority of these accidents are avoid- 
able with slight cost and effort. All closets 
and all lavatories should be painted white. 

Walls that are painted a dark color from 
the floor to a height of from 4 to 6 feet can 
be found in the majority of factories at the 
present time. This is for the purpose of 
hiding the dirt. [tis the old plan of putting 
on powder instead of washing the face. The 
dirt is there just the same but it is argued, 


dadoes. 


* You can't see it, and it looks nicer.” ‘To 
keep a thing clean, paint it white. Dirt 


that 
chines is seldom of importance compared 
with the benefits of more light in a factory, 
and the workers are always more careful 
when the dirt shows. The same thing ap- 
plies to machines. Our records show that 
workers keep machines in better condition 
when they are painted white and when all 
dirt is thus made to show. White machines 
result in less spoilage. The whole tone of 
workmanship is better when machines are 
painted white, even when they get daubed 
with oil and grease. 


shows on the walls and on the ma- 


The present lack of knowledge regarding 
proper painting often leads to amusing re- 
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sults. We had one client who had painted 
all interior surfaces of his entire plant the 
color of pea soup because an artist friend 
said that that color ** was most restful.” In 
his desire to serve his emplovees our client 
made the order to paint most emphatic, 
and the darkest rooms in the cellar were, as 
a result, also painted pea green. [tis need- 
less to sav that they are now being grad- 
ually changed to white. 

We have carried on some research and 
studies in our laboratories on finger key- 
stroke machines, in speed contest work, 
and in methods of least fatigue, with most 
interesting results. They illustrate another 
reason for painting all walls and surfaces 
and machines white, wherever possible. 
The depth of focus of the eve is almost 
exactly inversely proportional to the diam- 
eter of the pupil of the eve, and the diam- 
eter of the pupil of the eve varies inversely 
with the lighting. Now the greater the 
depth of the focus, the less the muscles 
must adjust the convexity of the lens of the 
eve. The possibilities of the elimination 
of the eve fatigue, which means genera] 
fatigue, is rarely realized, and the simple 
devices that are now available for measur- 
ing actual lighting results are unknown to 
most executives and workers. 

Chairs share with lighting the most im- 
portant place in the problem of eliminating 
unnecessary fatigue. Any kind of chair, 
stool, box or rail to sit on is better than 
nothing. Tf one must decide between a 
poor seat and no seat, the poor seat 1s 
usually much less fatiguing. Many kinds 
of work. which do not seem to lend them- 
selves to being performed while sitting, can 
be efficiently performed sitting simply by 
having a chair specially made or altered to 
suit the individual case. For examples of 
such chairs, see Fatigue Study (The Mace- 
millan Co., 64 Fifth Ave... New York City). 
Many kinds of work that apparently can- 
not be performed while sitting have oc- 
casional periods of unavoidable delay 
during which a worker could rest, if he were 
provided with a chair available at all times. 
Sitting down at least a minute or two each 
half hour while working makes a big dif- 
ference in the total fatigue of the day's 
work as compared with not sitting at all. 

Expert salesmen all agree that the seated 
salesgirl is psychologically handicapped in 
making sales, and that, in order to sell to 
the average female customer, she should 
be in the attitude and posture of the stand- 


ing server, delighted to serve regardless of 
self-comfort. A slogan, ** Buy of the seated 
salesgirl,”’ would help this condition. 

At almost no cost, factory workers can 
have their workplaces and chairs designed 
or altered for their individual measure- 
ments, and in the majority of cases should 
have tables or benches made tor working at 
standing height, and chairs arranged to 
maintain the elbows the same height above 
the floor while either sitting or standing. 
This is not intended to convey the idea of 
sanction or approval of the too common 
bookkeeper’s chair, with its) inhuman 
round top and its opportunity for the book- 
keeper to imitate a woodbine around and 
through its legs and rungs. Such chairs 
were made to satisfy the requirements of a 
manager of sales of some great furniture 
concern who did not care what was done 
with them after the typical purchaser had 
been convinced that the original price was 
not high compared with their durability. 
Such chairs are generally too durable. The 
average chairs of offices and factories are 
like the traditional definition of a coffin: 
* The man who made it doesn’t want it, 
the man who bought it didn’t use it, and 
the man who used it didn’t have much to 
sav about it. 

Workers generally have not until re- 
cently entered into the fatigue-elimination 
campaign as heartily as we had hoped and 
expected. At first we were puzzled, but 
soon realized that some of the voung work- 
ers had not so much need of the anti-fatigue 
devices, and that the strenuousness ol 
vouth, of course, set the fashion. The 
older emplovees naturally did not care to 
emphasize their excess fatigue. But when 
the graphical record shows the difference 
in production, 1t puts the matter on a 
sound footing of economics, as well as ol 
comfort and satisfaction, and now we are 
getting co-operation and intelligent help 
from the workers, 

Proper eyve-glasses will eliminate much 
unnecessary eye fatigue. Probably no fac- 
tory can afford not to have available for its 
workers the services of a skilled oculist. The 
number of workers who need eve-glasses or 
who have improper glasses 1s much greater 
than is usually realized. We know of cases 
where vigorous workers in the neighbor- 
hood of 45 to 50 years of age have been 
apparently tired out every day at quitting 
time, workers whose earnings dropped of! 
without apparent reason, In some cases as 
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much as 20 per cent., and vet these same 
workers later exceeded their best records of 
production after being properly fitted with 
olasses. 

One of the most ridiculous features of our 
fatigue-elimination campaign is “the fe- 
male of the species’? who becomes thor- 
oughly convinced of the general principles 
of the plan, and who becomes most en- 
thusiastic to help in the campaign for the 
elimination of all unnecessary fatigue, and 
who then comes to work wearing the most 
pointed toed and the highest of high-heeled 
shoes procurable. This person ranges from 
the college post-graduate, private secretary 
type, to the tuberculous. underpaid, under- 
nourished factory girl from a poverty 
stricken family. 

High heels and pointed toes have their 
place, a most definite place, and they will 
probably endure — certainly their end is 
not in sight — but that place is nof on the 
basket-ball or tennis court, on the golf 
links, or on the baseball field, nor is it in 
the workroom. Here is a place in the 
fatigue-eliminating campaign where women 
at home can help by setting the proper ex- 
ample. High heels and pointed toes worn 
during work hours should be made the 
badge of ignorance or of poverty, or of 
both. They cause fatigue. They reduce 
outputs. They decrease national produc- 
tion when they are worn during working 
hours. Perhaps they also cause some 
physical discomfort, but apparently not 
enough discomfort to offset the satisfaction 
received from the consciousness of wearing 
shoes during working hours that other 
people wear in the evenings only. Work 
should be treated as the greatest of all 
sports, and working shoes should be = se- 
lected accordingly. 

Lite is too short to tell this to women in a 
plant. It must be made unfashionable by 
those who set the fashions, and this is no 
job for production engineers! Women are 
not, moreover, the only ones who wear 
shoes unsuited to their various hours. The 
photographic records of soldiers’ feet per- 
manently deformed by wearing improper 
shoes prior to enlistment, collected by 
Colonel W. O. Owen and other officers of 


ihe Surgeon General’s department are 





astounding. Mr. Elmer Jared Bliss has 
done more than any other civilian towards 
correctly fitting shoes to soldiers. It is a 
fact that over 80 per cent. of the soldiers in 
our army were misfitted before his inven- 
tion and system were adopted. (See army 
records.) ‘The one best wav to measure and 
fit shoes has since been 
studied and standardized. 

There are some things that we can all do 
to help. All workers must be taught to 
arrange their daily work so that it will have 
less unnecessary fatigue. All workers 
should be induced to undertake fatigue 
study. They should be shown that fatigue 
study is a first step in motion study, and 
usually the most important factor in mo- 
tion study. By studying the phenomena 
of fatigue, one acquires the habit of think- 
ing in terms of the elements of motions, 
and as a result increases one’s earning 
power very greatly, for the worker who 
can teach other workers is invariably better 
paid than one who cannot. 
will raise one’s earning power. It will de- 
crease one’s fatigue. It will increase the 
length of one’s productive working life. It 
will enable one to serve his fellow-men. 
And the possible savings to the nation will 
be the product of 35,000,000 people work- 
ing 300 days each vear, or 10,500,000,000 
man-days, times the average amount that 
the extra productive time and productivity 
is worth per day. Set down vour own val- 
uation for possible saving per day. The 
sum thus arrived at is but the annual pay- 
ment on unnecessary fatigue. The total 
sum is astounding, especially when it is 
realized that these great savings are pos- 
sible with comparatively little effort. 

Our country must have greater produc- 
tion in the immediate future. ‘The employ- 
ers want more profits. 


wages. 


micro-motion 


Fatigue study 


Labor wants higher 
The public must have greater in- 
dividual purchasing power. ‘This combina- 
tion can be helped only by eliminating 
waste. The elimination of unnecessary 
fatigue offers the greatest opportunity, and 
the members of this society, under the 
leadership of its eminent president, will 
respond to the needs of the people of this 
nation now, as they did in the world war. 












































































TEETH AND THE WORKER * 


JAMES BURNET, M.A., M.D., Cu. B., M.R.C. P. (Edin.) 


Lecturer on Materia Medica and Pharmacy, Physician for Diseases of Infants and Children, and in Charge of 
the Child Welfare Clinie at the Marshall Street Dispensary, Edinburgh 


Ik importance of good teeth cannot 

be overestimated. In this connection 

prophylaxis is vastly superior to any 
curative measures which may be adopted 
once the teeth begin to show signs of decay. 
Carious teeth are always a source of ill 
health. Such conditions as alveolar ab- 
scess, enlarged cervical glands which may 
eventually become tuberculous, inflamma- 
tory affections of the throat, eve troubles, 
pernicious anaemia, arthritic disease, and 
conditions due to septic absorption may all 
be caused by the presence of unhealthy 
teeth. In fact, there is no limit to the con- 
ditions which may arise to threaten the 
health of the individual when the teeth 
begin to show signs of decay. Bad teeth 
eventually lead to imperfect mastication 
and this, in turn, causes indigestion which 
produces malnutrition with all its attend- 
ant consequences, such as anaemia, general 
feebleness, lack of energy, drowsiness by 
day and sleeplessness at might, headaches, 
depression of spirits and so on. Such con- 
ditions do not make for strength on the 
part of the worker whose health becomes 
more and more impaired as a result. It is 
true that in certain cases the individual has 
i store of reserve energy on which he can 
fall back, but this is by no means always 
the case. In the average worker bad teeth 
mean inpaired health and loss of work or 
diminished output. [It is, therefore, of the 
utmost importance that in all welfare work 
we must not lose sight of the value. of 
healthy teeth to the worker, whatever his 
or her age may be. 

Let ous first of all consider what are the 
conditions of the juvenile worker at the 
present time. My experience in the exam- 
ination of young persons of factory age, 
that is, over 14 and, say, under 16, is in- 
teresting. Out of 10,000 boys and _ girls 
between the ages of 14 and 16 Vealrs, whom 
| examined in factories and workshops for 
the Home Office during the past few vears, 
I have found a very small percentage with 
perfect teeth. Even where the teeth are 
obviously carious no attempt, in many in- 


Re elved for publeation Der v. LO19, 


stances, has been made to deal with them 
during school age. Some of those who had 
very good teeth admitted that they either 
never brushed them at all or did so at very 
irregular intervals. In fact, I am inclined 
to think that many dentifrices now sold to 
the public may be actually injurious to the 
teeth if applied too frequently. In some 
cases the teeth were in a very bad condi- 
tion indeed, and the health of the voung 
person Was obviously impaired. 

Inquiry has proved that bad teeth in 
voung persons are due to one or another of 
the following causes: 

l. The Taking of Medicines in Karly 
Childhood. — The working classes are con- 
stantly drugging their children with such 
remedies as grey powder, chemical food and 
other mixtures containing iron, as well as 
patent cough mixtures, all of which tend in 
time to destroy the teeth. This custom is 
fostered by free hospital advice and med- 
icine. Very often children attend a hos- 
pital or dispensary long after it is necessary, 
and continue swallowing tonic mixtures 
and ** cough bottles * which can only do 
harm. 

2. The Use of Sweets and Chocolates. 
During the war it was a notorious fact that 
the largest consumption of confections was 
by the working classes. Women and chil- 
dren greedily ate up all they could get, 
irrespective of the cost. Now that the war 
is over the same thing goes on. The resull 
is that the teeth become markedly affected. 
Sugar is good as a fat producer, but it is 
extremely bad for the teeth. 

3. Cigarette Smoking. — This habit was 
prevalent amongst schoolchildren during 
the war, but it has become much more 
common since. It is quite common to see 
bovs of 10 years smoking cigarettes, while 
in factories it is quite unusual to find a boy 
who does not smoke. Unfortunately, the 
kind of cigarettes smoked is of a very poor 
quality. 


4, Neglect of (Cleanliness. The use ol 
a tooth brush is by no means common 
amongst children. Even when they do 


brush their teeth. they are apt to do so al 
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very irregular intervals. Again, many of 
the dentifrices in use are harmful if applied 
too frequently. 

These, then, are some of the more impor- 
tant causes of bad teeth in young persons of 
factory age. They are all remediable, as we 
shall point out later on, by very simple 
means. 

In adult workers the condition of the 
teeth is, so far as my experience goes, even 
worse than in the juveniles. In other 
words, the harvest of neglect in youth 
begins to be reaped when manhood and 
womanhood are attained. During the war 
I examined a number of women who were 
seeking government appointments. These 
women were drawn from all classes of the 
community. A large proportion belonged 
to the domestic servant group. Amongst 
these it was rare to meet with really good 
teeth. Many wore artificial sets, while a 
minority had had the carious teeth ex- 
tracted before examination. In the major- 
itv of instances, however, the teeth were 
defective and some had even to be rejected 
on that account. It is well known that 
domestic servants are specially liable to 
suffer from indigestion and other stomach 
troubles. It is litthe wonder when we bear 
In mind how many of this class have defec- 
tive teeth. But domestic servants are only 
one group of female workers. ‘The same 
thing I found to be the case in factory girls, 
tailors’ machinists, and perhaps to a less 
extent in typists and clerkesses. All female 
workers examined displayed, as a whole, a 
very low standard as regards the condition 
of the teeth. 

In male workers conditions are extra- 
ordinarily bad. Out of 200 men recently 
examined, I did not find ten who had what 
one could term satisfactory teeth. Pyor- 
rhea alveolaris was extremely common. 
In many cases there was recession of the 
gums, and tartar-covered teeth. Several 
workers had only a‘few stumps left, and 
these were carious. It is a remarkable fact, 
whether related to the condition of the 
teeth or not Tam not prepared to say, that 
many of these 200 male workers had thick- 
ened arteries. Certainly the condition of 
the teeth is striking and instructive. It is 
hardly conceivable that I had discovered 
a special group of men. Rather, I think, 
we may take it that all male workers have 
more or less defective teeth. 

If my contention that the teeth of the 
worker, male and female, juvenile and 


adult, are today in a very bad condition, 
then surely it is our duty to do something 
to rectify this state of matters in view of 
the facts that bad teeth have a most dis- 
astrous influence on the health of the 
worker and that they may even produce 
disease which may interfere with his work. 
Bad teeth may, therefore, prove to be a 
cause of lessened production. — Accord- 
ingly both from the worker's and the em- 
plover’s point of view as well as in the 
national interests, 1t is our duty to attend 
to the teeth of the worker. 

What steps are to be taken in order to 
improve the condition of the teeth in the 
worker 2 At the very outset, prevention 
is best; prophylactic measures must be 
taken. In fact, much of the machinery for 
this exists, but it needs oiling. The school 
authority in every district should see to it 
that no boy or girl leaves school without 
having had the teeth attended to by a quali- 
fied dental surgeon. So far as my exper- 
ience goes, parents are often to blame for 
not carrying out the suggestions of the 
school medical officer as regards their 
children’s teeth. It is their bounden duty, 
however, to give every heed to this matter, 
and no stone should be left unturned to 
secure that such be the case. It is often too 
late when the young person enters a fac- 
tory to have the teeth seen to. They may 
be beyond the reach of mere preventive 
measures then, and only extraction is pos- 
sible. My contention is, therefore, that if 
a child has his teeth or her teeth attended 
to during school life there will be, in due 
time, a remarkable improvement in the con- 
dition of the teeth of the worker. This, 
therefore, is the first step in the ladder of 
progress towards the goal at which we aim. 

When we find a boy or girl of factory age 
with defective teeth, what is to be done ? 
At present all we can do is to recommend 
the young person to tell his parents that 
the teeth should receive attention. ‘This, 
I fear, is a measure of practically no value 
whatever; even if the parents are told, 
they will turn a deaf ear to the advice thus 
proffered to them gratuitously. What I 
think is wanted is legislation on the sub- 
ject. It should be made compulsory by 
law that no boy or girl who is considered 
by the factory surgeon to have defective 
teeth should be allowed to commence work 
until such time as a certificate has been 
granted by a dental surgeon that the teeth 
have been thoroughly treated. The impor- 
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tance of looking after their children’s teeth 
would thus be impressed on parents, who 
would probably, from this cause alone, cease 
to neglect the advice of the school medical] 
officer. In this way the law made to regu- 
late the condition of the factory worker's 
teeth would very soon cease to be actually 
necessary, although tt would still remain as 
a safeguard against neglect. 

In some of the larger factories, especially 
in those which employ a welfare worker, the 
tecth of every voung person are attended 
lo as soon as the worker is engaged. In 
some cases this is done at the instigation 
of the factory surgeon, but in many in- 
stances the voung person is taken by the 
welfare supervisor to a dental surgeon 
for his advice. In our opinion, every fac- 
tory emploving LOOO) workers) or more 
should have a medical man on its) staff 
whose advice is available in case of need. 
Naturally the local factory surgeon, who ts 
fully acquaimted with factory conditions, is 


themost suitable man for such work. Such 
factories should also have a dental SUPPL CO, 


who would co-operate with the factory 
surgeon, and who should be paid either a 
fixed annual salary or receive so much on 
Smatler 


factories nnght combine for this purpose, 


accounl ot ench worker emploved. 


and share a medical man and dental sur- 
veon belween them. 

(Cigarette smoking amones| bovs should 
be prohibited by law, and fines ought to be 
mflicted on bovs who continue to disregard 


No bov should be allowed 


lo smoke belore Lhe ave ol IS. 


the myunetion, 
I am aware 
that there are certain restrictions regarding 


- 


smoking amonest children of school age, 
but this is ey dently a dead letter as LT have 
seen bovs coming oul of school lehting 
cigarettes under the eve of a passing police 
man! What we want. and must insist on 
having, is a low which shall be obeved and 
provisions of which will be carried out by 
those concerned, ( ‘igarette smoking Is hol 
only bad for the teeth. but it cheeks growth 
and retards gain in weight. LT find that 
ban SW he smoke are pale, undersized, sulfer 
from giddiness and loss of appetite, and 
usually have carious teeth. 

So farias adults are concerned, il svstem 
of regular inspection of workers in factories 
In this article Tam = only 
dealing with the teeth of the worker, but 
evesight, hearing and conditions of the 
circulatory and respiratory svstems also 
demand attention. 


IS Hecessary. 


T maintain that every 


large factory should have a system of reg- 
ular medical inspection of the emplovees. 
and smaller factories could easily combine 
for this purpose. It must often happen 
that workers suffering from curable diseases 
go on working until it is too late, quite 
oblivious to the fact that they are unfit. 
Much might be done, therefore, by securing 
the services of a medical man acquainted 
with factory life and the conditions of fac. 
torv labour. One of his first duties would 
be to advise the worker to attend to his 
teeth. if they are found to be defective. I 
is one thing, however, to advise; it is quite 
another to get the worker to carry oul 
vour advice. TH, however, there existed 
suitable machinery at the factory for at 
tending to the teeth, much of the difficulty 
would be removed. At large works, there- 
fore, a dental surgeon should attend as 
often as may be necessary in order to treat 
the dental defects of the workers, whio 
would soon become reconciled to the new 
order of things when one or two of their 
companions had submitted themselves to 
the ordeal. 

Much of the money that has been and 


will be wasted in administering the Na- 
tional Health Insurance Act might be 


diverted to subsidizing the medical and 
dental supervision of factory workers. 
This is a preventive measure which should 
appeal to that newly constituted body, the 
Ministry of Health. We can only expec! 
good work when we have really good work 
ers. We can only have Pood workers when 
they are healthy and are kept in a healthy 
condition. “To secure this one of the firs! 
measures, we take it, is to attend to the 
teeth of the worker. This is a national 
duty which the state, that is, the income 
tax paver, should see to. By curtailing 
unnecessary expenses In the various depar! 
ments connected with the nation’s health, 
and by thus liberating money enough to 
pay for medical and dental supervision o! 
factory workers, great benefit would resull 
It is sad to think that so much money has 
been squandered during the war, mone) 
which would have sufficed to provide th: 
whole country for years to come with well 
paid medical men and dental surgeons. A> 
it is, we have the government contracting 
for a few shillings a vear in return for which 
medical men in its service are called upon 
to treat the worker. Little wonder that w: 
area C3 nation! All this must be changed 
The Ministry of Health will not) bring 
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about such reforms as we have suggested. 
The emplover, however, has it in his power. 
He is the man who finances the state, and 
it is to him that the state must look for its 
very existence. A strong representation 
made by emplovers of labour throughout 
the country could bring about the needed 
reforms in a very short time. 

The health of the worker in the factory 
must be attended to. So far little has been 
done in this direction. The appointment of 
welfare supervisors is a step forward, but 
it stops short of what we must aim at. The 
workers themselves. usually welcome re- 


forms when these are found to be of prac- 
tical and personal benefit. I am satisfied 
that it would not take long for them to dis- 
cover that measures taken to improve the 
condition of their teeth were helpful in 
giving them better health. The worker 
today is not so shortsighted as to overlook 
the advantages of reforms made in his 
interests. Such reforms as we have sug- 
gested are badly needed at the present time, 
and in bringing them before the notice of 
employers and others interested we feel 
that we are opening a door which hitherto 
has remained closed. 
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THE SPIRIT OF WORK UNDER THE CRAFT GUILDS 
OF THE MIDDLE AGES * 


THOMAS M. LEGGE, M.D., D.P.H. 
His Majesty's Mediecl Inspector cf Factories and Workshops, Great Britain 


F vou look through the charters of the 

trade guilds of the Middle Ages, vou 

will be struck by two interesting points. 
On what did they lay stress as important ? 
Kirst, on the duty of assistance to sick and 
poor members of a guild; secondly, on 
using only good materials, and on proper 
and honest workmanship. Nothing seems 
lo have exercised the minds of the master 
craftsmen so much as this second obliga- 
lion. “The subject is referred to again and 
again, penalties being exacted for failure 
to comply with it. 

The first form, apparently, which inspec- 
lion took was the appointment by the 
“in order to 
enforce this ordinance, and —— this is. im- 
portant lo stamp the articles made as 
being of the quality and nature which they 
pretended lo be; im other words, to 1Ve 
them, as is still done with silver and gold 
a hallmark.” 


euilds of sO called i searchers 


Pn T4GT an acl was passed for the true 
making of worsteds in Norwich and Nor- 
folk, by which the men of the craft. that 
is, the worsted weavers, every Whitmon- 
dav, were authorized as follows: 


To choose a Warden of the same Craft living in 
the (itv: and the artificers of the same Craft in the 
county of Norfolk, the same day to choose four Ward 
ens of the Craft nm the County: all which Wardens 
shall come on the Monday next after Corpus Christi, 
and be sworn before the Mawvor of the City, 
and all the said Wardens 


for a vear next following, to survey all the worsteds 


shall have fall power 


made, and make such Rules and Ordinances as thes 
shall think meet, for the good of the Craft. The 
Wardens have full power to search all Worsteds in 
Norwich, Norfolk, Suffolk and Cambridge, as well in 
the looms as out, and to convene any persons that 
are faulty or disobedient to the Ordinances, before 
the Mawvor 2. . who shall punish them at their dis 
eretions, and every man shall put his proper mark on 
every piece on pain of forfeiture. The Wardens shall 
assign a certain place or two in the City, and others 
In the Country, and certain days every week, when 
CVeETYV: plece shall he brought and searched 1) them, 
and if approved, they shall put their Token or Seal 
thereto, without fee or reward: and all) Mavors, 


Sheriffs and Bailiffs, when the Wardens require them, 


shall be attending. aiding and supporting them in 


their search.” 


Lowell Institute Lecture. delivered in Boston. Mass... 


Nov Pt. O19 Received for publication Ler » O19 


Think of it — every piece of cloth in- 
spected and stamped by the “ aulnagers,” 
as they were called, of the guild! And | 
have seen the rooms in the Guild Halls of 
Norwich and Witney, in which this was 
done. 

Equally emphatic and more graphic are 
the Ordinances of the Spurriers’ Company 
of London, enacted in 1845, for prohibiting 
night work because it militated against 
honest work. 


“No one of the trade of Spurriers shall work 
longer than from the beginning of the day until cur 
few rung out at the Church of St. Sepulchre, without 
Newgate: by reason that no man can work so neath, 
by night as by dav. And many persons of the said 
trade, who COMpass how to practise deception i) 
their work, desire to work by night rather than by 
dav: and then they introduce false iron, and iron 
that has been cracked, for tin, and also they put oft 
on false copper, and cracked. And further, many of 
the said trade are wandering about all day, without 
working at all at their trade; and then, when they 
have become drunk and frantic, they take to their 
work, to the annoyance of the sick, and all thetr 
neighbourhood, as well by reason of the broils that 
arise between them and the strange folks that are 
dwelling among them. And then they blow up their 
fires SO \ igorously, that their forges begin all at once 
to blaze: to the great pert of themselves and of all 
the nerghbourhood around. And then, too, all the 
neighbours are much in dread of the sparks, which so 
vigorously issue forth in all) directions from the 
mouths of the chimneys in their forges. By reason 
thereof it seems unto them that working by might 
should be put an end to, in order such false work and 
such perils Lo avoid: and therefore the mavor and 
the aldermen do will, by the assent of the good folks 
of the same trade, and for the common profit, that 
from henceforth such time for working, and such 
false work made in the trade, shall be forbidden.” 


Mach guild had its own seal which was 
attached to the article made, to assure the 
buver of the soundness of his purchase. 
Great pride was taken in the smallest detail, 
even pathetic interest, in some cases. No- 
where were the arms of the guilds repre- 
sented more exquisitely or with such 
imagination as in’ Florence, where the 
greatest artists, such as Luca della Robbia. 
were commissioned to execute them. What 
could be finer, or more stimulating to the 


imagination than the coat of arms, carved 
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in stone, of the Guild of the Cloth Workers 


Fig. 1)—an eagle flying, holding two 
bales of cloth — indicating that the cloth 


which they manipulated was brought from 
far distant countries, and that the only 
bird worthy of carrying it for the trans- 
formation they alone could effect was the 
king of birds, the eagle. For you must 
know that for centuries Florence was pre- 
eminent in the dressing of cloth. 

In the Middle Ages a man or an appren- 
tice who aspired to become a master- 
craftsman and to carry on trade was obliged 
to make an essay-piece, which was ex- 
amined by three judges. I give some 
examples of the essay-pieces required: 


Of a blacksmith in Aberdeen — “ane big lock 
with pipe and six cross marks; ” 

Of a coppersmith 
broath pott tinned; ” 


“ane brass tea kettle and 


Of a watchmaker “ane eight day clock to be 
made and perfected by himself and wrocht with his 
own hand; ”’ 

Of a goldsmith 
brandy dish, and a gold ring.” 


‘a silver sword hilt. a small 


About 1750, the essay-piece required of 
the wrights, or cabinet makers, was pretty 
stiff: 


* A spring table, consisting of three folding leaves, 
every leaf folding above another; the first leaf when 
folded over is to answer a dining-table; the second 
leaf to answer a quadrile or whist table; the third 
leaf to answer a backgammon table: the said three 
tops are to be hung on one pair of hinges; out of the 
said table is to arise a writing-desk with nine drawers, 
and a book frame on springs, the said frame to have 
eagle claw feet with a shell or flower on the knees of 
every foot; the said table is to have close banded and 
chequer feather bands.” 


Insufficient work, work not up to the 
standard, was seized and forfeited. Witness 
a statute of 1694: 


 Lykwaves condiscends vt ane timber chest be 


made for holding and keeping of the insufficient work 
vt shall be found amongst hamermene in toune or in 
the mereat, and ordains the sey masters to search 


and sey the mercat ilk mercat day at ten hours in the 


fornoone.”’ (History of the Hammermen of Glasgow.) 


Now, what does this care for honest work 
mean ? It means that in the Middle Ages 
they knew the quality of the material in 
which they worked, and they were deter- 
mined not to degrade it. By quality is 
here meant the fitness of the material for 
the use to which it is put, or to the object 


made of it. This appreciation of the qual- 
itv, appropriateness, capacity, and limita- 
tions of a material is at the root of all the 
beauty of workmanship executed by the 
craft guilds, just as the absence or neglect 
of it is at the bottom of the ugliness of 
much modern art. Because of its observ- 
ance in regard to pottery, vour. great 
painter, Whistler, has said: 


“Art. the eruel jade cares not. and hardens her 
heart. and hies off to the Kast, to find among the 


opium eaters of Nankin a favourite with whom she 


lingers fondly caressing his blue porcelain, and 
painting his coy maidens, and marking his plates 
with her six marks of choice indifferent to her 
companionship with him, to all save the virtue of his 
refinement. He it is who calls her he who holds 
her.” 


It is not machinery which is at fault; 
machinery is but a servant: machinery, so 
to speak, adds so many more hands for you 
to work with and, if those hands are only 
properly used, they will do away with an 
infinite amount of drudgery, of work which 
no man ought to be asked to do (such, for 
instance, as boot making or glass hottle 
making), will enable vou to get through 
your work more expeditiously, and so give 
you more leisure. Have vou ever thought 
of the fact that there is not a single opera- 
tion through which any article in the course 
of its manufacture passes which is slipshod 
and shoddy ? Operation, I sav. The ma- 
chine works almost perfectly within its 
limitations. ‘There are, it is true, plenty of 
shoddy articles to be bought, which fact we 
must attribute, not to machinery but to 
our loss of good taste and to our desire for 
cheapness. Welcome, therefore, to that 
marvellous machine, the product of Ameri- 
can invention, which automatically sucks 
up the “metal” (for so molten glass 1s 
called), pours it into the mould, blows it, 
and, controlled by two men only as com- 
pared with the forty required hitherto, de- 
livers bottles at the rate of filly a minute, 
thus saving human labor, obviating glass 
workers’ cataract and increasing output. 

What vou must not ask of machinery is 
to add ornament, or a flourish. ‘That can 
only be done by the thinking hand. Make 
picture frames, if you like, by machinery, 
but let them be straight and plain. Gates 
or palings made of cast iron must have 
simple straight lines, if the material is to be 
rightly used: any attempt to imitate in 
cast iron what can be effected only in 
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wrought iron, is to use it wrongly. And so 
it is with ferro-concrete. At present it 1s 
being rightly used in straight lines. Do not 
attempt to mould it into statuary. And do 
vou think that in the Middle Ages they 
would ever have supposed paper to have 
the quality of wood ? They appreciated 
linen fold ornament on wood panelling, but 
would they have tolerated, think you, lin- 
erusta paper squashed to look like linen 
fold ornament ? 

I must emphasize this point the ap- 
preciation of quality of fitness of material 
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ic. l, \rms of the Guild of ( ‘loth Workers eagle 
carrying two bales of cloth. 


so that you can have no mistake as to its 
meaning. We sometimes speak of stained 
elass as a lost art. Why ? It is only a 
lost art in so far as the quality has been 
lost which glass and lead should exhibit 
in the construction of stained-glass win- 
dows. ‘Take the quality of colour. As 
beautiful glass as ever was produced in the 
Middle Ages is being made today by artists 
who make it in the same way -— with un- 
even surface, uneven thickness and, above 
all, with bubbles of air caught and retained 
within the glass. ‘These give the glass a 
veritable magic power of breaking up and 
scattering the light; the result is a translu- 
cent glow of colour, its richness varied be- 
cause the glass, being of uneven thickness, 
at no two points will allow colour of quite 
the same wave-length to pass through. 
You can never have beautiful stained-glass 
windows if you want to look through the 
glass. Nor can you have beautiful glass 


unless the lead is used to form the structure 
and hold together as a mosaic the little 
pieces of coloured glass. 

Take another quality — the quality o! 
glass to transmit light. To use squares of 
white glass and paint them so as to have 
pictures on glass cannot be done without 
dulling its surface and interfering with its 
quality of transmitting light. Thus, to fail 
to recognize the quality of the material you 
are dealing with is to court artistic death. 

Nowadays, the reason why we admire 
straight lines in iron and steel construction 
and in ferro-concrete building is intrin- 
sically because the quality of the material 
is respected and treated as it should be. 
We dislike, or should dislike, imitation 
Gothie architecture by means of iron and 
steel pillars and arches in churches and 
railway stations, because these are cases of 
putting the material to uses for which it is 
not qualified. But when you treat a ma- 
terial with the respect due to its quality 
probably the greatest good which you 
yourself will receive will be interest in your 
work. ‘To my mind, this explains more 
than anything else the beauty of the work 
carried out by the mediaeval craftsman. 
He forgot the long hours, giving himself 
entirely or throwing himself into the thing 
he was doing. He must have handled his 
tools lovingly as the instruments which, 
under the guidance of his brain, wrought 
slowly and surely the task he had set before 
him, quite confident in his own ability, and 
no wonder. Had he not behind him a 
long apprenticeship ? Had he not already 
proved himself by his essay-piece a skilful 
workman, worthy to be enrolled as a mem- 
ber of the craft 2? Was there ever a more 
beautiful expression of the joy in work than 
that given in the Bell-Founders’ Window in 
the nave of York Minster dating from the 
fourteenth century, one of the three lower 
panels of which is reproduced ? In the 
centre panel the donor, Richard ‘Tunnoe, 
is kneeling presenting the window to the 
Archbishop. In the right the core of the 
mould is being shaped. One figure is turn- 
ing it with a handle like a grindstone, and 
another with a long crooked tool (which he 
holds firmly with both hands, one end 
being placed under his right armpit) 1s 
moulding the clay to the proper form, 
giving his whole mind to the task. In the 
left panel the metal is being poured, with 
the furnace, bellows and apprentices all 
brought into the picture. The background 
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is blue glass, richly diapered, and above at 
the sides and below are bells, bells, bells. 

Not until the workmen of today, in fac- 
tory and workshop, can recapture this 
interest in their work can we expect the 
same fine results from them. ‘The greatest 
boon which I look forward to from the 
shortening of the working day is the fact 
that people will have leisure to learn again 
to make things they will take pleasure in. 
They will have two hours at least which 
they can call their own and will not be too 
tired to use. At present, in towns, work- 
men’s houses are not built so as to allow of 
a workshop in them. But one great means 
to bring this about is to teach children in 
school the use of their hands. ‘Then later, 
with communal workshops instead of or, 
[ might say, as well as billiard halls, crafts- 
manship will have a chance to come into its 
own again. 

We must remember this, that under the 
craft guilds there was nothing resembling 
the present system of competition. ‘Their 
object was to limit competition, and this 
they did by not allowing any master to 
have more than one apprentice in order 
that work should be equally distributed. 
So far as the supply of commodities to the 
public was concerned, the position must 
have been not unlike that which we have 
recently gone through in the rationing of 
certain foods. ‘The craftsman asked a 
good price for honest work made of sound 
material, which would consequently last a 
long time. He did not try to dodge his 
neighbour and undersell him. ‘The ques- 
tion of cheapness did not come in. Only 
occasionally do we read that the municipal- 
ity had to interfere, to regulate the price of 
goods because of extortion. A regular scale 
of charges was recognized, and the skill af 
the craftsman counted for what it was worth. 

So far as the craftsman’s social life was 
concerned, his interests centred most in his 
euild hall, in the ceremonies there con- 
ducted of initiation, election as a master 
craftsman, election of the warden, the 
banquets, the processions on holy days, 
and, on the death of a member of the 
craft guild, the rites performed in the’ guild 
chapel or chantry. Lastly, those quaint and 
solemn mystery plays must have stirred 
his soul and enlarged his imagination. 

Certainly our forefathers did try to make 
the world of trade a world of excellent 
workmanship. ‘The regulation that “a 
master craftsman should work at his own 


hand for two vears after his admission 
before taking an apprentice . . . ensured 
that all masters should be expert workmen 
themselves also that an apprentice 
would have an expert master to teach 
him.” And the reason of the rule that a 
master should only have one apprentice at 
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Fic. 2.— Bell-Founders’ Window, York Minster, showing 
polishing of the corefor the mould. (Fourteenth Ce nlury.) 


a time was “to keep the freemen of the 
trade on an equality. Where the number of 
apprentices was limited, there could be no 
amassing of riches at the expense of the 
poorer craftsmen, for there could be no 
fierce competition. Indeed, competition 
could only be indulged in under the form of 
a rivalry in turning out better work, and 
not in turning out cheaper work than an- 
other. ‘This kind of competition tended to 
bring out a quality of workmanship that 
would command the market. Bad work 
could never reach the market unless it 
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escaped the serutiny of the searchers. 
Cheap work was unknown, for prices were 
regulated. Quality was thus the only 
means of competition, and this forced the 
master toseleet a clever apprentice or serv- 
ant, and to train him to the best of his 
power. (LTistory of the Hammermen of 
Liumsden and Aitken.) 

On the guild hall was expended all the 
talent of all the eratts combined, as we can 
sec in those which still stand; not only in 
the beauty of the buildings, as in the guild 
halls of London, York, Coventry, Laven- 
ham and Exeter but also in the details of 
internal decoration, and in the furniture 
and fittings. Alas! That the Cloth Hall 
of Ypres, the pride of centuries of cratts- 
men, peerless in beauty, should now be 
nothing but a heap of ruins. Pride in the 
workman's tools and in the merchant's 
mark is expressed and emphasized, for they 
are emblazoned on shields, carved in stone 
or wood, or set in stained glass. ‘The mer- 
chant and craftsman were out to have 
things beautiful and to have them of the 
hest., 

The ceremony of initiation into appren- 
liceship was intended to be invested with 
dignity and solemnity, as witness the fol- 
lowing oath administered by the Mercer's 
Company : 


Glasgow. 


* Ve shall swear that ve shall be true unto our 
liege Lord, the King, and to his heirs, Kings. Also 
ve shall swear that well and truly to your power ve 
shall serve your Master during the term of your 
And ve shall hold and perform the 
covenants in vour indenture of apprenticehood con 
tamed. Also Ve shall hold steadfastly, secretly and 
for counsel all and every the lawful ordinances, 
whatsoever they be, 


apprenticeship. 


to the Craft or occupation of 
the Mercery belonging, and, as much as in you ts, 
every one of them, ve shall observe, hold and keep, 
and not to break, discover, open or shew any of them 
to any person, but unto such as unto the fellowship 
of the Mercery is here according to this oath sworn. 
And that ve shall not depart out and from the said 
fellowship for to serve, not to be accompanied with 
any manner of person of any other company, fellow- 
ship, occupation or craft, whereby any prejudice, 
hurt, or harm may grow or be unto the fellowship of 
the Mere ry, or any ol the secrets thereof thereby to 
be discovered or known. So help vou God, and all 
Saints, and hy this Book.” 


The day of days to the members of a 
eulld was the festival of their patron saint 
when the warden of the year was elected. 
Then all the members, attired in 
livery suits, would assemble at the guild 
hall and go in procession to attend mass, 


their 


celebrated by their chaplain at the guild 
chapel in the parish church. After attend. 
Ing mass, the members of the guild would 


return with their wives and families to take 


part in the banquet prepared on cere- 
monious occasions and, finally, as epilogue 
to the banquet and business, the day would 
end either with a Miracle Play or with 
Morris dancing. In the acting of th 
Miracle Plavws, members of the guilds took 
the most prominent part, and to one and 
another guild were assigned the particular 
properties and parts it would have to be 
responsible for. Thus the shipwrights 
fishermen and fishmongers would enact the 
story of God foretelling Noah to make an 
ark of light wood, and Noah in the ark 
with his wife and diverse animals; the 
goldsmiths and moneymakers, the three 
kings from the East offering gifts; the vint- 
ners, the feast at Cana; and the bakers, the 
supper of the Lord and the paschal lamb. 
I would pause here and ask vou: What 
is there comparable to the guild hall in the 
life of the trade-unions today 2 Hardly a 
union in Great Britain is housed as il 
should be in a building worthy the great 
objects and aims it stands for. Trade 
unions are the inheritors of the traditions 
of the trade guilds. Let them carry on the 
tradition of what was best in their great 
predecessor. A great future lies before 
them. Let them, then, feel their responsl- 
bility. Wages and creature comforts of 
their members — these, I grant you, mus! 
come first but these happily are now in 
sight of attainment. Let them look into 
vistas beyond. And at least let them try 
to house their unions in worthy buildings, 
everything in simple taste, showing that! 
they are mindful of their high calling. 
Perhaps the best attempt which has been 
made in| London in modern times to rais 
such a building is Unity House, the hom: 
of the Amalgamated Society of Railway 
men. The facade of white brick is in good 
proportion. ‘The council chamber on the 
top floor is a beautiful room, well lighted 
by leaded lights containing slab glass, le! 
into which are, in coloured glass, the arm 
of the Society and the tools of the work 
men, arranged in a pattern. On the larg: 


oriel window on the staircase are panels 0 
glass representing plate layers at work 
engine drivers on the footplate, the my> 
terious approach to a tunnel, and oth 
representations, all good in intention bu 
alas, so inferior in material and executio! 
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Lastly, ] may just mention that the con- 
nection between the guild and the church 
was very close, being the closer the earlier 
the date. In addition to the patron Saint, 
in most of the larger 


carved work. 


corner and a chalice the other. In the centre of the 


little super-table stands the tabernacle, of Flemish 


In front of the altar stands the 


priest's reading-desk, and flanking it dre two torches 





guilds, there was a 
regularly appointed 
chaplain to conduct 
services at the stated 
meetings, and to look 
after the spiritual in- 
terests of the mem- 
bers. [have said that 
each guild had its pa- 
tron saint. Let us trv 
to picture the altar of 
one of these saints in 
the old Cathedral of 
Glasgow somewhere 
about the vear 1550, 
the spacious interior 
empty of pews and 
with side chapels 
ranged along the 
walls, each with its al- 
tar decked and draped 
and garnished with 
lights and flowers. 
We are looking for 
thealtar of St. Eligius 
the patron saint” of 
goldsmiths and of the 
hammermen of Glas- 
gow. St. Eligius, vou 
must know, was 
born near Limoges in 
Krance in 588 A.p. 
Ile worked under il 


goldsmith and he- sil atta all 


3. Room in the Guild Hall of Yor 
Photograph by BB. TOB as 


came so skilful in the yc 
eratt) that, on going 
to Paris, the king en- 
trusted him with the duty of making a 
throne. Eligius found that the metal given 
him was sufficient to make two thrones. 
This brought him great honour, and he was 
made Master of the Mint, and. struck 
coins. In 640 a.p., he was made Bishop of 
Novon, and died in 659. Therefore, he 
hecame the patron saint of workers in 
metal. A little statue of him, hammer in 
hand, finds an honoured place in the res- 
toration of a mediaeval smithy in_ the 
armour room of the Metropolitan Museum 
ot New York. 

‘Let us pause in imagination before his altar, 
draped in fair white linen and gay with its green or 


red frontal . . . a richly bound missal occupies one 











that are onl ht on tis mainte fies resh 
flowers adorn the altar nid fwe look beneath 
it we mav see the andles of | hers . a frame of 
wood something like chli allan ThA litter, (ott Which 
the coffin of a deceased hammerman was laid in front 


ot the altar and COVES (| with thie rie I pall of 1 lolet, 

Hanging above, the undving lamp adds its 
small gleam to the other altar heohts and shows up 
the gilded crown and hammer that dangle from a 
pillar bracket, like a shop sign, and indeed for the 
sume purpose to svmbolize the spot and mark it 
out as the hammermens altar... Such, we may 
imagine with great verisinulitude, was the ancient 
altar of the hammermen of Glasgow in the days 
before the Reformation.” History of the Hammer 
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KXAMINATIONS * 


FLORENCE L. MEREDITH, M. D. 
Director of the New York Health Center for Women and Girls; Consultant, United States Public Health Service; Medical 
Examiner, Wellesley College; Instructor in Surgery, Tufts College Medical School; Formerly Physician 
in Charge of Women, Hood Rubber Company, Boston 


OUNTLESS) physical examinations 

are given all over the country by 

many different kinds of organizations 
—imsurance companies, factories, stores, 
institutions, clubs, benefit societies, col- 
leges, schools, gymnasiums, orders, ete. 
A tremendous amount of time and effort 
is put into these examinations by many 
doctors. It would seem wise to look over 
the results of so much work and see whether 
they are, on the whole, adequate or 
whether, as I believe to be the case, the 
results could not bk many times mul- 
tiphed if the examinations were done from 
a somewhat different point of view, with 
somewhat different: emphasis, and some- 
what more completely. 

The point of view from which a large 
proportion of the examinations are done 
now Is that of obtaining certain data for the 
organization requiring the examination. 
Such organizations must be given first the 
facts they need in regard to the examinee, 
whether he is a good life-insurance risk, a 
safe man to employ, a valuable member of 
an order, a sultable candidate for admis- 
sion toa college ora ball team in other 
words, whether he will be an asset or a 
lability. So general has been this impres- 
sion of the physical examination, that for 
a long time organized labor opposed the 
compulsory examinations connected with 
employment departments of factories. It 
was thought that the most desirable fae- 
tories to work in, which would be the first 
ones to go in for these examinations on ac- 
count of their superior facilities, would 
utilize the examination to pick out only the 
stronger applicants, and would turn down 
the weaker ones — men who need to work 
as much as the strong. This would have 
indeed been unfortunate, for the weakling 
might then have been prevented from get- 
ting work altogether, or would have had to 
work in the less desirable places. It was 
later seen ——- and we helped to demonstrate 
it in the factory where IT had charge of all 
the examinations of the 8000 women em- 
plovees —— that such examinations were not 
for the purpose of turning down anyone 
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who was fit to work anywhere, but were for 
the purpose of fitting any applicants, even 
the physically handicapped, into the work 
for which they were best adapted physically, 
where they would injure themselves least, 
possibly benefit themselves, and continue to 
work longest. We did not turn down any- 
one fit to work at all; we had as large a 
variety of work to offer as was to be found 
anywhere, and could thus adapt the person 
to the work and vice versa. Only appli- 
cants who would have been a danger to the 
persons working with them on account of 
serious infectious conditions, and appli- 
cants who ought not to have been at work 
at all were definitely turned down, and we 
tried to see that these were looked after as 
their condition required. Organized labor 
now realizes, I believe, that there is at least 
this advantage from the physical examina- 
tion as it is usually done at the present 
time. 

Aside from data obtained by the or- 
ganization authorizing examinations and 
the benefit of selected placement to the 
employee, very little benefit has accrued 
to anyone else. The organization, of what- 
ever kind, thinks it has got all it needs, all 
it has asked and paid for, and is satisfied. 
The examinee either takes it quite indil- 
ferently as something which he has to go 
through whether or no, or else he feels 
vaguely disappointed that in an examina- 
tion of himself he himself should be of so 
slight importance. His mitral first sound 
and his aortic second, his external ring, 
ves! But he, himself, no! From so many 
physical examinations there should be 
three other beneficiaries besides the or- 
ganizations, and even the organizations 
themselves are not benefiting from ex- 
aminations as they should. 

The other advantages which should be 
forthcoming are, first, the advantage to the 
doctor himself of so much experience 1n 
examining all sorts of human bodies. That 
this advantage does not often result is 
due to the fact that the doctor is usually 
unselfishly thinking first of his duty to 
the organization employing him, and, of 
course, his duty to them is done when 
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he has made as brief an examination as 
will suffice to supply them with the data 
they want — when he has catalogued his 
findings and pigeon-holed his patient. All 
the interesting glimpses he gets of con- 
ditions he would like to investigate more 
thoroughly must be passed over unless 
they have some bearing on the question 
in hand, if he is to do his full quota a 
day. “* Piece work ” is about what many 
factories expect of the doctors they employ. 
There is seldom time enough permitted to 
make such an examination of each patient 
as would result in the real gain of valuable 
experience for the doctor. From the point 
of view of the organization, medical work 
good enough for its purposes may _ per- 
haps be done in a hurry, but from the point 
of view of the doctor himself, if he is to 
continue educating himself day by day, he 
must have time to do it in. By this I do 
not mean dawdling over an examination. 
Many tests we take minutes over can be 
done in seconds by developing one’s tech- 
nique. But to continue persistently working 
against time means to throw persistently 
away opportunities for knowledge not to 
he gained except through painstaking work. 
It has a disastrous effect on the medical 
conscience as well, even though we learn to 
make snap judgments often right too 
about a patient. 

The gain from so much work put into 
physical examinations, however, should 
not all be reaped either by the organization 
or by the doctor himself. All medical work 
that is worth doing should contribute to the 
sum total of scientific knowledge. Data 
should be available as a result of these hun- 
dreds of thousands of examinations — data 
which would throw some light on physical 
conditions everywhere. Doctors are as‘a 
rule particularly averse to keeping records, 
and, for the purpose for which the exam- 
inations are made, very few records are 
demanded. How many records of physical 
examinations are a series of dashes and 
check marks, indicating either that the 
organ referred to is all right or is not all 
right! This may be all that the employer 
demands, and it may not indicate that the 
physician himself while getting the data did 
not receive valuable information to aid him 
in his future work, but it does not add very 
greatly to medical knowledge as a whole to 
know that out of 1000 mouths examined 
the teeth “ got by ” in 768, or that of 1000 
chests examined the heart was adjudged 


safe in 853 cases. We would like to know, 
and it seems to me we have a right to 
know, in more detail what was found. 
Work done on such a large scale as physical 
examinations are done in this country 
should be made to show results to all those 
interested in the work, and it seems to me 
that medical science should be considered 
one of those chiefly interested. 

By the use of a system of colored clips of 
sixteen different colors, which in addition 
have different numbers, and by placing 
them in varying positions on the top of the 
card, a doctor can indicate his findings so 
that a clerical person can tabulate them 
with very little additional work. The 
placing of the clips is the matter of only an 
additional moment. Then the dashes can 
be used to indicate a negative condition 
and all abnormalities described in writing 
without adding greatly to the length of the 
examination, if the blank is arranged with 
that end in view. I have used the various 
colors to indicate the various parts of the 
body; the numbers to indicate “ per- 
mitted to do any work,” “ permitted to do 
work to which assigned now.” * not to be 
given any work without consultation with 


doctor,” “ given hygiene advice.” “ given 
medical advice.” * receiving care outside,” 
‘referred outside.” ete The clips are 
placed on the card in suc! wav as to In- 


dicate severity of the co . mild being 
placed at the left and most serious at the 


right. A plain metal clip is placed on the 
ecard in such a wavy as to indicate when the 
patient is to report for re-examination. For 
example, a black clip with the number “5 7 


on it, placed in the middle of the ecard, aec- 
companied by a metal clip at the extreme 
left, would indicate a moderate degree of 
organic heart trouble, compensated, re- 
ceiving adequate care from his physician, 
to report to medical department after work 
with us two months. ‘The system is capable 
of elaboration according to the needs of 
the particular clinic, the numbers, colors 
and placing indicating a different set of 
things. It no doubt seems rather com- 
plicated but familiarity with it comes 
rapidly, especially if assistance is given 
by a competent clerk. In order to make 
the record still more complete, the data 
can be grouped at the end of every day 
or week, so that it will be possible to 
tell at a glance, provided the clerk is as 
competent as she should be, how many of 
those examined had, for example, defect- 
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ive evesight, with or without symptoms, 


how many were wearing glasses, whether 


they were referred for examination of the 
eves, and on what day they will be found 
waiting in the office for a second consul- 
tation. 

Minally, supposing the doctor, the organ- 
ization and medical science have received 
their share of gain from the examinations, 
what of the result to the patient himself, or 
herself? Many a girl whom [ have examined 
for employment has never in her life had 
the hands of a doctor upon her. She comes 
to the experience in fear and trembling, but 
still hoping that it will bring her something 
to make the experience worth her while. It 
is not only the job she is interested in. This 
is evidenced by the fact that many a girl 
will tell about conditions and symptoms 
that aight not be discovered and that 
she has every right to expect will exclude 
her from the work she needs to get. But 
she tells about them because she has for the 
first time come in contact with a physician 
and, with the faith of a large portion of the 
laity in physicians, she lavs bare her very 
soul, in the confidence that the doctor wall 
do not only his duty to those employing 
him, or his duty to himself, or his duty to 
medical SCIOIICE, bul will do also the square 
thing by her, and will give her something of 
value mm the guarding of that most precious 
thing to the working girl her health. 
Although she has never sought out such an 
opportunity before, and perhaps never 
would have, when brought face to face with 
it she knows that i ought to be of value to 
her. Ter eagerness often seems to be the 
reaction to vears of repression, forced upon 
herornot, of aninterest inher health. The 
doctor who permits lack of time or any 
olher consideration to meterfere with this 
duty to the patient must indeed be lacking 
in human feeling, if not also in an under- 
standing of the ethies of his profession, 

But even af the patient takes the exam- 
nation quite indifferently, the duty is still 
there, perhaps even more emphatically 
there, for there is nothing that needs more 
the \ IWOrOUS attention of doctors than the 
laisse> faire attitude toward health on the 
part of a large portion of the public. It a 
consideration of his bodily condition seems 
aomere incident to a man, with no possti- 
bilities bevond that of getting the position 
he wants, or the life insurance policy, or the 
admission into college, then he is indeed in 
need of waking up to a realization of the 


vital importance from every point of viey 
of the question of health. So, whether the 
patient wishes it or not, it seems to me that 
we owe it to him to give him as the resul| 
of the examination something which wil! 
enable him to become a better man. 

The best way in which the opportunity 
afforded by physical examinations can be 
used to the general advantage of everybody 
concerned, is to make each examination as 
complete as possible, and to make each 
examination an educational one. We can 
look upon an examination as an opportu- 
nity to detect beginning defects and see 
that they are followed up. Or we can look 
upon it as an cpportunity to institute medi. 
cal or surgical treatment for those who 
need it, simply passing by those who seem 
well. Or we can look upon it as an opportu- 
nitv to educate toward health each and 
every one with whom we deal. The great 
value of curative treatment and of early 
prevention is not to be minimized, but the 
time has come when we must begin still 
farther back, giving those who are still well 
the knowledge of how to keep so. These 
are the people who do not ordinarily come 
in touch with doctors in any other way 
than during routine examinations, because, 
following the’ usual custom, they avoid 
doctors until, in illness, they are forced to 
call upon them. And vet these are the very 
ones who, by the way they are conducting 
their lives now, are preparing the way for 
the need of much medical attention later on. 
If they could be taught not only how to 
avoid disease, occupational hazards, infec 
Lions and so on, but how to keep health by 
their habits of living, there would’ be as 
ereat an increase in the welfare of the whole 
race as there has been in baby welfare since 





the lives of babies have been so generally 
put upon a health basis. There is no rea! 
living for a tremendous number of the 
working people ol the country, not because 
of definite illnesses but because of the 
absence of the full vitality. which might 
often be obtained without changmg an 
entire manner of life but by changing a few 
habits which hamper full living. 

[ do not mean to underestimate the 
necessity of doing more than educating the 
individual or the importance of all public 
and social health endeavors. IT simply wish 
to stress particularly, as the duty of each 
individual physician in each examination, 
the importance of the personal aspects ol 
health. Whatever the conditions of living 
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may be, there is an individual maximum of 
health which may be reached under those 
circumstances and which seldom is reached. 
There are many reasons why it is not 
reached, one of which — perhaps not the 
most important — is ignorance. And this 
ignorance must be laid partly at the door of 
the doctors. We must devise many ways of 
overcoming this ignorance but in the 
physical examination we have one already 
devised, an opportunity which cannot be 
improved upon for giving education in the 
most effective way — the contact being 
hetween the doctor and one individual, at 
a time when the thoughts of that individual 
are already directed toward the subject of 
health, often when something is depending 
on What his health is found to be, and when 
evervthing that is said to him after an 
examination will be understood to be ap- 
plicable to him as an individual. Tf at such 
a time we endeavor to give him an idea of 
where he stands, which way he is tending, 
and what will enable him to go up hill in- 
stead of down, not only when it is a matter 
of medical or surgical treatment but when 
it is merely a change in habits, an improve- 
ment in the way he lives, what he eats and 
drinks and wears, and how he spends his 
time and energy, he is practically certain to 
be interested in the matter and to do some- 
thing toward carrving out the advice. 

Of course, in order to have the advice 
worth anvthing, it must be based on a 
somewhat more complete knowledge of the 
patient's condition than is usually obtained 
in routine examinations. In fact, it should 
be based on as complete data as can Ppos- 
sibly be obtained if it is to be of the greatest 
value. The blank e1ven below seems tome 
to include about the minimum of informa- 
tion desirable as a basis for health educii- 
tion. In addition to this, familiarity with 
the conditions under which the examinee 
lives is an essential to an adequate con 
sideration of his condition. Different 
schedules would have to be made out for 
each class of examination to cover these 
facts. Also a schedule would have to be 
used giving similar data in regard to work- 
ing conditions. If it is fitness for any kind 
of work or activity which is being discussed. 
the physician should know what the nature 
of the work is to be and what the patient 
has done before in this or other lines of 
activity. A factory physician should, of 
course, be perfectly familiar with the kinds 
of work done in the factory for which he is 


examining — college and gymnasium = ex- 
aminers, etc., too with the various kinds 
of strain and the opportunities for develop- 
ment or injury involved. At least one 
physical examiner has actually done the 
various kinds of work for which he was 
“passing” applicants, in order better to 
determine what their results were likely 
to be, what were the particular qualifica- 
tions required, and how they could best 
be used as a means toward health. 

When all this data is in and any special 
diagnoses made, we then have an adequate 
foundation on which to construct for the 
patient's benefit a régime of healthful liv- 
ing. In any series there will, of course, be 
many who do not need so much examining 
and who do not need cli advice from the 
examiner in regard to their condition, Chief 
among these are the ones who, we find, are 
already properly looked out for by another 
physician, and the ones whom we find it 
necessary to refer to others for care bevond 
that of health education. [It is our respon- 
sibility, however, even in these cases, to 
make it sufficiently clear that there 1s 
something for somebody to do: and, fur- 
thermore, to help the patie t 
the right point of view toward health, to 


nto vetting 


appreciate its desirability as a source of joy 
and success, and his own alnility to gain al 
least his own maximum of 

It will probably he thought 7 t the 
extra amount of time required to give as 
thorough an examination as this. in every 
case where examination is given at all, 
would prohibil its general us But the 


advantage to the public is ample reward 
lor the additional Lime consumed: and 
there would not be so TYvca Tin people about in 
the world with no faith in doctors if each 
doctor really interested himself primarily in 
every possible way in the health of lis pa 
tient, not only as he finds it but as he sees 
the patient ts daily making it or marring it. 
Furthermore, if doctors would insist upon 
having opportunity for complete and edu 
cational examinations, organizations would 
soon see the inestimable advantage to 
themselves of having not only a cursory 
knowledge of each man examined, but of 
having a part in making each examinee a 
still greater asset to himself. The inevitably 
closer relation which would exist after a 
complete, educational physical examiuna- 
tion between the doctor, who represents 
the whole organization to employees, and 
the patient would result in a morale which 
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HEALTH EXAMINATION 


Date 
Name Age....M....S 
Address 
Birthplace of father 
Occupation . 
Health 
Family History 
Cancer Kpilepsy Kidney Arthritis 
Mental Nervous Heart TAB. 
Patient's History 
Measles ‘Tonsillitis Chorea 
Whooping cough Bronchitis Ac. rheum 
Scarlet Influenza Tvphoid 
Diphtheria Pneumonia Adenitis 


Remarks: 


Habits 
Sleep: duration continuous refreshed 
Bathing: warm tub shower sponge 
cold 
oOcea};h 
‘Teeth: tooth brush used per day powder 
Clothing: corset [vpe shoes 
Diet: appetite tea 
regular coffee 
hastily aleohol 
between meals milk 
What 7 water 
Klimination: Urine, d....n polyuria dysuria 
Bowels: reg. without laxative interval constipation 
Menses: regular interval 
flow moderate eXCessive 
pain, abd. back 
time lost bed 
Headache Palpitation Frequent colds 
Indigestion dizziness * Catarrh ”’ 
Change of weight Dvspnea Cough 
Undue fatigue Syncope Perspiration 


Medicine and drugs: 


Exercise: 


Recreation: 


Business 


address 


of mother 


Blo rd vessels 


Diabetes 


Skin 
Otitis media 


Operations 


windows open dream 


morning per week 


swimming pool 
paste floss 


underwear 


meat 
sweets 
vegetables 


fruit 


diarrhea 


duration 
scanty 
reflex 


leucorrhea 


Pain 
Swelling 
** Nervous ”’ 


Convulsions 


Aleohol Tobacco 
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Examination 
General appearance M.M., Tonsils 
Nutrition Nose Lymph glands 
Skin Tongue Thyroid 
Cleanliness Throat Deformities: 
Eves: vision pupils disease glasses 
Ears: hearing disease 
Teeth: 8 7 65432112 345678 cared for Gums, inflammation 


8765432112345 678 need dentist 


Heart: Inspection: pulsation 
Palpation: apex 
Percussion: rt. border 


Auscultation: quality of sounds 


murmurs: area time 
Pulse: rate rhythm 
Diagnosis: 


Lungs: Inspection: diminished expansion 
Palpation: tactile fremitus 
Percussion: dull flat 


Auscultation: B, b. 


voc. trem, 


Diagnosis: 


pvorrhea 


diffuse thrill 
‘os 
lett 
}’ .) 
atter exert 
after exertion: rat rhythm 
{ epress ) ~ 
V Ide 
B.v.b. M4 
friction 3 


Blood pressure: systolic : diastolic pulse pressure 
Temperature: Hemoglobin 
\bdomen: muscles fat ptosis bowels 
scars tenderness hernia tumor 
Kxtremities: varicose veins joints 
edema inco-ordination fingers, tremor 
clubbed 
Reflexes: patellar plantar abd. skin 
Spine: 


Posture: 
leet - 


Remarks: 
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any organization would be glad to cultivate 
if it knew it could be cultivated thus. 
This more complete type of examination 
is the natural sequence of the work doctors 
are now dome. First their work was to 
restore health; now it is to prevent illness. 
Most organizations are now handling both 
of these aspects of the care of their mem- 
The next step is to 
mamta the health of emplovees while it is 
still present the highest aim from. the 
human, screntifie and economic point of 
view. By a change in the point of view in 
eiving examinations from that of acquiring 
knowledge for our own or our employer's 
use to that of giving knowledge to the pa- 
tient, many thousand people would acquire 
health education in the natural course of 
events: 


bers or emplovees. 


disease prevention hy organized 
groups and boards of health would be made 
less necessary: and at the same time those 
having the examinations done, the doctors 
making them, and itself 
benefit. 


scIence would 
The only conditions under which the so- 
called routine examination as now given 
of which from a dozen to forty can be done 
Ina morning Is Lo be tolerated is when it 
is thoroughly understood by patient, doc- 
tor, and emplovine concern that the ex- 
amination is mecomplete, has value only 
for a specific purpose, and is to be dis- 
counted as soon as an opportunity offers it- 
tis asa the 
patient were considered satistactorily ex 
amined at the admitting desk of a hospital, 
in the brieh examination necessary for ad 


sell for completing the work, 


mission, Such examination has its place, 
for example, in showing that a patient has 
a possible acute appendicitis and must) be 
admutted for further examination and 
treatment. So also, fina factory examina- 
lion an applicant is found to have frequent 
headaches or bad habits of eatime. it is 
iustifiable to Jet i go at that and admit 
him. but it is culpable neglect on the phiwsi- 
clams part not to see that he gets further 
advice or treatment somewhere by some- 
one al | he earliest! possible moment. Little 
wonder that no physician with much feeling 
for science or humanity can be mterested 
where speed and halt- 
complete data are the first requirements. 
We should one and all refuse to be a party 
to them, for they 
medical work and the avoiding of medical 
responsibility. 


mb oexgpinations 


necessitate slipshod 


The surgeon who neglects 
after-treatment is no more genuinely cul- 


pable than the physical examiner who fails 
to bring profit to the patient as a result of 
his examination. 

Positive harm sometimes results to the 
patient from examinations such as are 
sometimes given. The patient may be 
alarmed at the silence prevailing during the 
examination, or at the words he catches if 
the doctor dictates, or he may get a false 
sense of security mm the face of definitely 
bad tendencies. IT have seen an old man 
with nephritis passed for work during the 
war, on the supposition that he would last 
until the voung men got back and with the 
feeling that, since he must work some- 
where, he might as well work where he was. 
But the old fellow, since he was passed, 
thought his condition was good and did not 
heed the casually given advice to see his 
own doctor. The latter advice was wel] 
meant, but it did not “ get over.” The 
doctor probably did not sav more in thi 
mistaken notion that by so sharply limit 
ing himself he was observing medical ethies. 
So an examination may not onty fail to be 
educational and a benefit to the patient. 
but may actually be misleading. 

This extension of factory and routine 
examinations so as to include an educa 
tional element will not by any means inter- 
fere with the work of general practitioners 
in the community. On the contrary, they 
will see more patients than ever before 
those who would naturally visit them: and 
those who are sent them by physicians who 
have made examinations which call for 
further attention. The examiner who talks 
to the patient not an “Mim...m” doctor 

frequently arouses an interest in health 
or possibly in the lack of 1t to such an ex 
tent that the patient 1s anxious for the firs! 
time in his life to get the former and to gel 
rid of the latter. and hence goes to the much 
dreaded hospital or doctor. Having conv 
in contact with a not very formidable mem 
ber of the race of doctors, he takes new 
courage In regard to the species and in re 
card to his own health. 

There are certain aspects of physical 
examinations which appeal to both doctors 
and Jaitw alike, chief of which is that o! 
detecting beginning defects before they hav: 
evell been suspected by hose who COl 
sider themselves well. As it should. be. 
this is often mentioned as one of the fore 
most advantages of routine examinations, 
and is much emphasized by some medico 
commercial firms dealing in health. I 
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often takes some time to show visitors to 
the Health Center that there is anything 
more important than this in our work. Of 
course the discovery of beginning defects 
is of much value, as is also the opposite 
circumstance —- an aspect seldom  men- 
tioned but the source of much satisfaction 
to those doing examinations complete 
enough to bring out such findings — that 
is, relieving a patient’s mind by telling him 
that he is not suffering from some disease 
which he feared. Many girls are haunted 
by the fear that they have inherited diseases 
from their parents —- conditions which 
we can often show them are not hereditary 
or at least have not been inherited. Often 
girls interpret minor signs of ill health as 
symptoms of serious disease —- heart, lungs 
and kidney being the most common organs 
suspected, The symptoms are trequently 
found to be due to faulty digestion, mild 
anemia, poor muscle development includ- 
ing heart muscle, slight cvstitis from con- 
centrated urine, or lumbar pain from poor 
posture — all eradicable by changing cer- 
tain habits of life. Nothing but a complete 
examination and positive assurance based 
on it would shake the patient’s belief in 
these bogies. Fearing to hear the worst, 
these people often postpone having exam- 
inations on their own account and accept 
them almost reluctantly when offered as 
part of a routine. When reassured and told 
that in correcting these few habits they can 
be well, the whole psychological point of 
view is changed; they do as advised and 
become well. But if the examination is 
hurried and incomplete, and the information 


obtained kept entirely in the doctor's own 
possession, a splendid chance for health 
education and health achievement is lost. 

There are many beneficial results of ex- 
aminations as given now, and for that rea- 
son they are becoming deservedly popular 
with the public. In fact, out of many 
thousand applicants T have had but two or 
three who withdrew their applications when 
they tound that they would have to be 
examined. The change we can make in the 
examinations to give them greater value 
still is to do whatever is done so thoroughly 
that, first, it will count for something in the 
way of experience for the doctor; second, 
that it will be a contribution to medical 
knowledge; finally, that it will be of edu- 
cational value to the patient so that he 
will leave knowing not only that he has or 
has not certain conditions in his hody, but 
knowing also that he is or is not doing the 
right thing to keep his health. A > physi- 
cians duty to everybody concerned, in- 
cluding himself and = science, may be ad- 
murably done, but his duty to his patient is 
not done if after the examination he fails to 
do everything in his power to add to the 
length, breadth and depth of the patient's 
life, even though it may variously consis\ 
of anything from merely handing the pa- 
tient over to the right man to spending an 
hour in talking to him. Nor is the physi- 
cian’s duty to society done if he fails to 
build into it better units as a result of his 
work. The word “ duty ” is a dour one, 
but fortunately in the case of the physi- 
cian it implies not only duty but happy 
privilege. 
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BOOK REVIEWS 


Employment Psychology. The Application of Scien- 
tific Methods to the Selection, Training and Grading of 
By Henry C. Link, Ph.D. Cloth. Pp. 440 
New York: The Macmillan 


Employees. 
with appendix and index, 
Company, 1919, 


In the introduction to this book, Professor Thorn- 
dike concisely indicates the object of employment 
psychology when he says: “‘If there are ten appli- 
cants for a certain job there will commonly be a 
large advantage to the employer who selects the 
most fit rather than the least fit of the ten. ... If 
sufficient ability and effort are expended it is pos- 
sible to measure the comparative fitness of any 
number of men for any one given job.” 

In the first chapters Link shows how poorly the 
employment department is managed in otherwise 
well-organized industrial establishments: the divi- 
sion of labor has been given a great deal of attention, 


Mod- 


ern psychology offers the mental test as one solution 


but the division of laborers is still haphazard. 


of the problem of select Ing employees. These mental 
tests are carefully developed and accurately checked 
up; im applying them to industry, however, the 
psychologist must work from within out, that is, he 
must first study the various operations of the indus- 
try and then test his tests to see if they are signifi- 
cant, Examples of these tests and the results of their 
application to specific problems are interestingly 
given, and the methods by which these results were 
obtained are described. For example, the tests tried 
on male and female assemblers, on clerks, stenog- 
raphers and machine operators are given, and also 
the correlations of the results of the tests with the 
actual performance of the individual. The evidence 
seems to be fairly and conservatively presented and 
convinces the reader that, in certain industries at 
least, much can be done by these means to fit the 
man to the job more quickly and accurately, 

In the second part of the book, trade tests are dis- 
cussed and deseribed. These tests differ from the 
psychological tests in that they aim to test the ae- 
quired knowledge or ability which is supposed to go 
with a recognized trade. The information is ob- 
tamed through questions or written questionnaires, 
and examples of such series of questions are given 
and eriticized. The observation method of picking 
out employees is also taken up, and it is shown that 
an actual test at the machine or operation which the 
employee professes to understand is often the best 
test of all. In fact, the trend of employment psy- 
chology is to subordinate irrelevant appearances to 
relevant actions. Furthermore, not only the em- 
ployee must be sized up but the job must be an- 


alyzed ——-an available man must be put into the 
right job and in) large COTLCCTTNIS where one em- 


ployment office does all the hiring for every shop, 
there are literally hundreds of varieties of jobs to be 
analy zed, 

With all these methods of short 
however, no idea of the moral qualities of the in- 


examinations, 


dividual is obtaimed: enthusiasm, determination. 


cheerfulness and reliability are still important un- 
known quantities. These can only be determined 
by long observation, for which purpose the vestibule 
school is invaluable. It is essentially a preliminary 
training school in which to observe and coach new 
employees; it also gives applicants an opportunity 
to try various kinds of work and to take their choice, 
besides providing a center where old employees can 
be renovated and unsatisfactory employees elim- 
inated. With such a school running, there is always 
a reservoir of trained men to draw on, and the va- 
rious shops may be kept more evenly balanced. In 
short, the vestibule school is almost indispensable if 
applicants are to be properly selected and fitted to 
their work. 

Part IIL has to do with selection and retention; 
the methods by which men are being fired are every 
bit as haphazard as the methods by which they are 
being hired. The most satisfactory proof of a work- 
er’s fitness to continue his work is his comparative 
productiveness since the chief purpose of an indus- 
trial organization is to produce. Productiveness can 
be mathematically and impersonally measured and 
a periodic record kept. Moral characteristics cannot 
thus be recorded, but it has been found that these 
more elusive moral characteristics are relative rather 
than absolute, and depend upon the degree to which 
the tasks of the worker are suited to his abilities and 
preferences. 

In Part IV under the heading A Practical Com- 
bination of Employment Methods, the results of this 
study have been compressed into a concrete plan of 
procedure which can serve as a guide to the employ- 
ment manager who wishes to apply them. 

In general the book is well written, readable and 
excellently arranged, with enough concrete examples 
to add interest and to show that the author knows 
whereof he speaks. The only adverse criticism 1s 
that at times the stvle is immature and redundant, 
so that the important statements are submerged and 
the book made unnecessarily long. The book is a 
pioneer in its field and is published at a time when 
many people are asking for concrete information on 
this subject. It is opportune, and we recommend 11 
to all those who are interested in employment man 
agement as a conservative and well-balanced state- 
ment of new and interesting facts. Stanley Cobb. 


The Young Wage-Earner and the Problem of His 
Education. Essays and Reports Edited by J. J. Findlay 
with a Committee of the Uplands Association, Cloth 
Pp. 211. London: Sidgwick and Jackson, 1918. 


This book contains a collection of essays and re- 
ports of observations upon part-time education, pre 
pared in connection with the work of the Uplands 
Association, a society organized to promote educa- 
tional reform and to provide means of study and 
co-operation for those who are interested in this 


movement. The results of the book are mainly a 


reaction to the Fisher Act which, if we understand 1t 
provides for compulsory part-time education for all 
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youths between the ages of 14 and 18 who are en- 
gaged in gainful occupations, this education to consist 
of about 300 hours of school work each vear and to be 
exclusively day-time work. 

This assertion of public control over youths during 
a long period and extending through the years com- 
monly regarded as most determining for the life of 
the individual, appears to have impressed English 
educators as requiring a new interest in the theory of 
education as a whole, and in its relations to the eco- 
nomic order and social life. The essays consider 
these problems from several points of view, but 
especially in regard to the psychology of adolescence. 
There is an impression that this new educational 
demand will result in bringing to the surface new 
types of teachers and teaching ability, and will pro- 
duce a situation in which the practical mind will 
have more opportunity to display itself and in which 
especially social qualifications and ability to direct 
the social life of industrial workers will play a large 
part. The new place of the girl in industry and the 
fact that the home is no longer the main controlling 
factor in the life of the adolescent girl become signi- 
ficant, and it is urged again and again that the main 
problem is social education — that technical educa- 
tion is not the most important consideration. Prac- 
ticality, but not immediate application, must be the 
suiding principle. The new education must fit into 
the life of the factory worker and not merely be 
added to it, and there must be some re-adjustment in 
the education of the earlier vears. Since factory 
labor is repressive, both physically and mentally, 
there is a fundamental need of education of the worker 
for freedom of expression. There must be mental, 
aesthetic and moral nurture. 

Several reports are made of plans at present in 
operation. A school conducted by the Birmingham 
Education Committee provides, for girls, one session 
each week of three and a half hours, conducted dur- 
ing working hours, the time being paid for as work- 
time. A second session of equal length, the time thus 
spent not being paid for, is elected by about one- 
third of the workers. None of this work is imme- 
diately practical. A commercial school in a store is 
described, providing instruction for three grades, the 
supervisor of students assisting in the adjustment of 
the employees in the work of the establishment. 
Here the studies are mainly vocational, and culture 
somewhat incidental. Several other types of organi- 
zation are described, the part-time education of 
clerks in Manchester, the work schools for engineers 
in the same city, especially devoted to the develop- 
ment of technical ability, and other schools, the 
work of which cannot be very clearly understood 
without reference to the local conditions. — G. F. 
Partridge. 


Common Sense in Labor Management. By Neil M. 
Clark. Pp. 218 with appendices. New York: Harper 
Brothers, 1919. 


The title of this book is unusually well chosen 
inasmuch as the subject matter is presented in a 
clear, convincing manner. The writer does not seem 


; 


to be desirous of adding any appreciable number of 


new ideas to those which have been engaging our 
attention in connection with labor problems. His 
aim is rather to select and place in their appropriate 
setting certain ideas which appear to him to be 
fundamental. This form of procedure naturally 
involves a discussion of several phases of labor 
management. For this reason and because of the 
simple and yet clear presentation of facts, this book 
ought to be of particular interest, not only to those 
whose field is labor management but also to those 
whose activities bring them to the outskirts of this 
field. 

The writer feels that the fundamental concept in 
the field of labor management today is that labor is 
not a commodity that can be bargained for as other 
commodities; it is a great human problem, and, re- 
gardless of the attitude of the employer, the worker 
never loses sight of the fact that he is an individual. 
In dealing with the question of industrial democ- 
racy, the writer points out that the success of any 
scheme does not depend primarily upon its com- 
plexity nor upon its simplicity, but rather upon the 
attitude of “ thoroughgoing righteousness > which 
the management assumes. 

The chapter on Working Conditions treats the va- 
rious phases of health, safety, and sanitation prob- 
lems from the standpoint of production, emphasizing 
that comfortable, congenial surroundings bear an 
important relation to efficiency. In discussing living 
conditions, the same idea is developed. By giving 
the worker a house which is attractive and of which, 
in many instances, he can become the owner, not 
only a better worker is developed but also a more 
stable one. 

In deciding upon what wages it should pay, a com- 
pany should make a careful study of conditions which 
determine the cost of living so that no one shall be 
paid less than a living wage. Above this minimum, 
wages should provide proper incentive and reward 
for special service rendered to the organization. 

In discussing the Worker's Security in the Job, the 
writer points out the possibility that the seasonal 
character of many industries can be eliminated to a 
large extent, so that a permanent, reliable force of 
workers can be built up and retained. In many in- 
stances, the writer believes, much of the lost craft 
spirit can be reintroduced into industry though in a 
somewhat different way from that in which it pre- 
viously existed. In the first place, workers can be 
more carefully placed according to their natural in- 
clinations and, in the second place, many jobs can be 
made attractive by giving the worker more respon- 
sibility in the control of production and quality. 

In the concluding chapter, The Fallacy of Panaceas, 
the writer points out that there is no best policy for all 
industrial organizations, but that for each there is 
probably an individual best policy. All policies, 
whether they are the simplest or whether they have 
many avenues of expression, must bear the stamp of 
a sincere desire upon the part of the management to 
be just in all human relations. The basis of any plan 
must be threefold: 

“1. A fair compensation both to the worker and 
to the employer. 
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“2. AN fair chanee to enjoy the work in and of 
itself, 

‘3. A fair opportunity to take advantage of the 
better things of life —- when the day's work 1s done.” 


Charles IT. Paull. 


Present-Day Applications of Psychology. With 
pres ial Reference to Industry, Mducation and Nervous 
Breakdown. By Charles S. Myers. Paper. Pp. 47. Lon- 


don: Methuen and Company, 19138, 


This book comprises two lectures which were 
delivered at the Roval Institution of Great Britain 
and is intended to bea brief summary of present-day 
applications ol psychology. As applied in industry . 
psvchology has first to offer the results of the very 
numerous studies of muscular and mental work made 
In the laboratory. Upon the basis of the analysis of 
fativne and work, we are enabled to proceed with 
principles im regulating industrial 


SOC definite 


operations; we also find numerous problems requir- 
Ing special mvestigation. 

Mivers reports an interesting study upon a group 
of shovelers. (Whether this is from Muscio’s work is 
not clear.) By experiments upon optimal weight of 
shovel loads, the work of the group of shovelers was 
so regulated as to imerease the average output hy 
nearly 270 per cent., the average carnings of the 
shovelers increasing 6O per cent., while the cost of 


the labor to the emplover was reduced by 18) per 


cent. 

By controllnmg the few fundamental factors in 
operations m which fatigue enters —- fatigue, prac- 
tice, incitement, spurt and settlement we may 


modify to a very great extent the quality and the 
quantity of work produced in a given time. In one 
CUS, hy the elimination of a single factor of distrae 
an increase in output of work was 


bion POs 


made to the extent of 25 per cent. The importance 
of the study of industrial fatigue is shown also by the 
close relation that exists between fatigue and acei- 
dents, and it has been shown that there is a greater 
frequency of accidents toward the end of long periods 
of uninterrupted work. 

The study of rest periods has recently, especially 
during the war, led to fairly definite conclusions; it 
is strongly indicated that periods of work of great 
length should be interrupted by short periods of 
There can that an unbroken 
morning of four or five hours is uneconomical. An 


rest. be no doubt 
experiment in trench-digging in which work done 
continuously was compared with work done by 
groups of laborers in relays, allowing ten minutes of 
rest after each five-minute period of labor, showed 
that more could be accomplished by the alternation 
of work and rest. Experiences of a firm in Man- 
chester have shown that, under similar conditions, the 
product of a properly divided fiftv-one-hour week 
fully equalled that of a sixty-six-hour week. Similar 
results were found in a surgical-dressing factory in 
which the operation especially observed was varn- 
winding. One worker produced 8 per cent. more 
work in $2 per cent. less hours than her competitors 
of equal skill, working under otherwise similar 
conditions. 

Quite as valuable results may be derived from ap- 
plication of the psychology of the learning process to 
Motion-study still further 


extends the control over energies and products, and 


industrial operations. 


we may expect many results from the analytic study 
of movements. Estimation of individual differences, 
as measured with reference to occupation, and the 
study of children by the exact methods of the labora- 
tory are now both fruitful and necessary. G. E. 
Partridge. 
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